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NASA Calls The 
SR-71 Blackbird To 
Active Duty 

WHAT WE LEARNED 
FROM DESERT STORM 

America's High-Tech Killer Punch Has 
Changed The Way We Win Wars 



SPORT-TESTING 
BIG-BUCK SNEAKERS 

We Compare The 5 Hottest Models 
For Value, Performance And Class 



RESTORATION 

Build A Traditional 
Covered Porch 
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Howdy, Stranger. 





*EPA combined city hwy. estimate <if 26 mpg (24 city/29 hwy.t 

"Best-Built" claim based on an average of consumer-reported problems in a series of surveys of all '81 '90 models designed and built in North America. Sales by Division. 
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Ford Trucks. 
The Best Never Rest. 



Buckle up— together we can save lives. 



Ranger Has The Best 
Gas Mileage Of Any Pickup 
In America? 

Today, gas station owners seem to 
be seeing Ranger owners less and 
less. What's the story? 

Ford engineers just wouldn't rest 
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until they made the best-selling 
compact truck an even smarter buy. 

Their timing couldn't 
have been better. 

Ford made every gas dollar go 
farther in a Ranger with the fuel- 
skimping combination of a 2.3L multi 
port EFI engine and 5-speed manual 
transmission. 

Think about it. The best gas 
mileage of any pickup. 

There's nothing strange about the 
fact that this is America's favorite 
compact truck. 




THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS 
ARE BUILT FORD TOUGH. 
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avor 

for small change. 





Fillers: 14 mg. "tar", 1 1 mg. nicotine 
av. per cigarette by FTC method 



SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 



Copyrighted material 



JUNE 1991 
VOLUME 168 
NO. 6 




27 COVER STORY 

— PM cover illustration 
byAttila Hejja 




-'III, 



A'" • ■ 





AUTOMOBILES 



SCIENCE/TECHNOLOGY 



32 Long-Term Test Cars The Chevrolet Blazer S- 1 0 
and Caprice Classic, Honda Accord EX and Pontiac 
Trans Sport SE reach the finish line. 

39 Owners Report: Buick LeSabre 

Quality is making owners proud to buy American. 

80 Car Care 

• Maintenance Basics: Disc brakes 

• How It Works: Airbags 

• Saturday Mechanic: Replacing an oil filter 

• Car Clinic: Car Care Q&A 

• New Products: Good stuff 

98 New Cars Oldsmobile's new Achieva, Callaway's 

Corvette Speedster, and more. 
112 Detroit Spy Report Ford's future midivan, a 

redesigned Cadillac Eldorado for '92, and more. 
116 Motorsports PM's run for the runoffs. 

HOME IMPROVEMENT 



1 7 Tech Update 

• Army's superdozer will breach future minefields 

• Plants convert sunlight into electricity 

• Taming thermonuclear energy, and more 
27 The Blackbird Is Back 

NASA calls the SR-7 1 to active duty. 
46 Lessons Of The Black Box War 

Operation Desert Storm brought electronic 

weaponry from theory to battle-proven practice. 
110 Science New methods to stop global warming. 
BOATING/OUTDOORS 
35 Comparison Test: Cross-Trainer Sneakers 

Are they high tech or high hype? We find out. 
103 Boating Police recruit PWCs for marine patrol. 
ELECTRONICS 



55 Home And Shop Journal 

• Comparison Test: 1 0 portable electric drills 

• Plumbing Basics: Using lead-free solder 

• Building Project: A traditional porch 

• New products, plug cutter tool test and more 
72 Appliance Clinic Answers to fix-it guestions. 
78 Homeowners Clinic Home maintenance Q&A. 
96 Old House Restoration Restoring stucco. 



44 The Consumer Electronics Show 

Our picks for best of show. 
51 Road Work 

Call, fax and receive data in your car. 
94 Electronics Ham radio hobbyists are back. 
106 Home Video HDTV hits the widescreen. 
114 Audio Test CDs can help you find the flaws. 
DEPARTMENTS 
4 Editor s Notes 



8 Letters 



12 
134 



Time Machine 
Coming Next Month 



POPULAR MECHANICS • JUNE 1991 



3 

Copyrighted 



EDITOR'S 
NOTES 



• Just when we thought the SR-71 Blackbird was out to pasture, along comes 
NASA and calls three of them to active duty. The SR-71, for years America's 
premier intelligence-gathering aircraft, was "retired" by the Air Force last 
year after budget cuts and satellites grounded the Blackbird. As a last blast at 
its detractors, the bad Bird set a new transcontinental record on the way to 
the Air and Space Museum in Washington, D.C. (see Tech Update, page 18, 
June '90), once and for all firmly establishing the SR-71 as the fastest plane 
that ever flew. 

Now, a scant year later, NASA has decided that the SR-71 would make a 
nifty research aircraft, giving engineers quick and easy access to both the 
fringes of space and the upper extremes of speed. This month's cover story 
was written by Maj. Terry Pappas, USAF. Pappas, an SR-71 aircraft com- 
mander for many years, is a 
command pilot with more than 
5000 hours of flight time in SR- 
71s, B-52s and sundry other air- 
craft. He is currently an in- 
structor pilot at Edwards Air 
Force Base, California. No one 
knows his way around a Black- 
bird like Pappas — unless it's his 
longtime RSO (reconnaissance 
systems officer), Maj. John 
Manzi.The full report begins on 
page 27. . . . Remember when 
you could just go into a store 
and buy a pair of sneakers? To- 
day, there are more different 
kinds of sneakers than there are 
blondes in California. And the 
sneakers cost more than the 
blondes. So what's a guy to do? 
You can start by reading the 
first-ever in-use comparison 
test of big-buck sneakers that begins on page 35. We recruited five jocks on 
the POPULAR MECHANICS editorial staff and asked them to flog the shoes to 
death. The shoes, frankly, fared better than the staffers, most of whom were 
prone to flaccid feet after only hours of working out. . . . Can American cars 
be competitive quality wise with the best from Japan? If you're talking about 
the Buick LeSabre, the answer is a rousing yes. Owners have raved about the 
quality of the car for two years running in J.D. Power surveys, and now our 
own Owners Report confirms that the Buick LeSabre is right up there in qual- 
ity with legends like the Acura and Lexus. Check out the full results in this is- 
sue on page 39. . . . What do you do when a deck just isn't right for your house 
and a patio is too '50s? How about building a porch. They're back in style, and 
we tell you all in a complete guide to building (or repairing) a porch. It begins 
on page 62. . . . Operation Desert Storm turned out to be the proving grounds 
for many of our high-tech weapons systems that previously had been used 
only under simulated conditions. And what a result. One hundred days 
showed the world that high-technology can make up for lack of sheer num- 
bers. "Lessons Of The Black Box War" on page 46 will influence war strategy 
for decades. Till next time. 




The PM test team: (clockwise, top left) Swan, Will- 
son, Cann Iff , Vizard and Skorupa. 
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YOU CAN SAVE A 
LOT OF ENERGY IF YOU 

KNOW WHAT TO 
LOOK FOR IN A HOUSE. 




You know just what you want in a house - how many bed- 
rooms, the type of yard, maybe even the color of the shutters. 
But have you given much thought to what the energy source 
should be? When you shop for a home, remember the advantages 
of high-efficiency electric applications. A high-efficiency 
electric home uses less energy for staying warm and keeping 
cooL Electricity also gives you plenty of design flexibility, so you 
can choose from a wide range of energy-efficient appliances. 



And if you're building your new home, remember that build- 
ing electrically costs less. Because you don't need extra piping 
for gas or oil You should also know that advances in technol- 
ogy are making electric applications more efficient This helps 
conserve our energy resources, which contributes to a cleaner 
environment, now and in the future. If you'd like to knowmore 
about energy saving programs in your area, contact your electric 
utility. We can promise you it won't be a waste of energy. 

13 ELECTRICITY 

Tokmgyou. into the future. 
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Easy to wear. Hard to resist. 
STETSON FITS. 



) Coly. NY 1989 



PostSet concrete sets in five 
minutes without any mixing. 




NOMIX ™ PostSet is the ideal concrete for setting 
mailbox posts, deck supports, fence and lamp posts. 
Position the post in the hole half filled with water 
and pour PostSet® from the bag into the water. 
It sets in just five minutes without any mixing. 

There's a NOMIX instant concrete for every job — NOMIX PostSet®, 
Instant Concrete and Instant Concrete Patch. 

Ask for NOMIX at lumber yards and home centers. Write NOMIX Corporation. 
411 Stillson Road. Fairfield . CT 06430 or call 
1-800-42NOMIX for free literature. 

C 1990 NOMIX 



NOMIX CORPORATION 

We Make Concrete Easy'" 



Publisher Robert B. Dillingham 



Dir. of Marketing 
Dir. of Promotion 
Dir. of Research 
Business Manager 



Robert A. Schu 
Susan A. M<£orkindale 
AlGillio 

Agnes P. Maillaro 



Director erf Advertising Brian J. Doyle 
ADVERTISING OFFICES 
New York 

224 West 57 St., 
New York, NY 10019 
Eastern Manager John A. Paguaro 
(212) 6493135 
Roger W. Borsett 
(212) 6493140 
Stephen P. Hodgkins 
(212) 6493142 
Jul M. Mulligan 
(212) 6493141 
Daniel J. Nunziata 
(212) 6493143 
Chicago 
1 South Wacker Dr., 
Chicago, IL 60606 

(312) 984-5190 

Manager Richard T. Weithas 
Alan R. Pern,' 

Detroit 

2301 West Big Beaver Rd., 
Troy, MI 48084 

(313) 649-2981 
Manager D. Craig Reboki 

Laurence E. Lant^' 
Los Angeles 
3000 Ocean Park Blvd., Suite 2000, 
Santa Monica, CA 90405 

(213) 450-8881 
Manager James K. Brink 

Dallas 
KelMShatttes & Companv 
16990 Dallas Pkwy., Suite 220, 
Dallas, TX 75248 

(214) 380-0416 
Manager Joe Kelly 

Direct Response 
Manager Barbara Jones 
(212) 6493136 
Classified 
Manager Dorothy Nolan 
(212) 6493167 

PRODUCTION 

Production Manager Carole L. Hartman 

Adv. Production Mgr. Patricia A. Tanner 
(212) 6493164 



Published by The Hearst Corporation 

FRANK A. BENNACK JR. 
President & Chief Executive Officer 

RANDOLPH A. HEARST 
Chairman 

GILBERT C. MAURER 
Executive Vice President 
& Chief Operating Officer 



Hearst Magazines Division 

D. CLAEYS BAHRENBURG 
President 

K. ROBERT BRINK 
Executive Vice President 

RICHARD E. DEEMS 
Publishing Consultant 



PUPIXAR MECHANIC'S is published m.nthlv hv the Hearst Corpora- 
tion, 969 Eighth Avenue. New York. NY 10019. U.S.A. Frank A. 
Bennick Jr.. President; Randolph A. Hearst. Chairman; Gilbert C. 
Maurer. Executive Vice President; Victor F. Ganri. Vice President and 
Secretary. Edwin A. Lewis. Vice President and Treasurer. Hearst 
Magazines Division: D. Chen Rahrenburg, President; K. Robert Rrink. 
Executive Vice President; George J. Green. Executive Vice President; 
Hark F. Miller. Executive Vice President. General Manager Ravmond J. 
Petersen, Executive Vice President; Thomas J. Hughes, Vice President 
& Resident Controller; Robert B. Dillingham. Vice President for Popular 
Mechanks. 



POPULAR MECHANICS • JUNE 1991 



Cop 



"Nothing else even comes close" 



lhat's how BMW Roundel Magazine 
described our ESCORT DSP radar 
detector. And for good reason. Totally 
redesigned, it sets the performance 
standard against which others try to 
measure up. 

In fact, all our radar detectors have 
earned reputations as the world's 
finest. Road & Track called us the "in- 
dustry leader in detector technology." 

These are the best engineered, 
best built, best performing radar 
detectors you can buy. Also delight- 
fully easy to use. Just turn them on 
and drive. And relax. 

Buy direct from the experts. 
We design all our own detectors, 
from the ground up. We build them 
in our Ohio factory. And we only sell 
them directly to you. 

Call us toll-free and talk to 
someone who really knows radar 
detectors. Not a salesperson selling 
hundreds of different products, from 
dozens of manufacturers. And if 
you order before 6:00 pm (Eastern 
Standard time), we'll even ship the 
same day. 

PASSPORT 

Pocket-size protection 
at a great price. 

The very first radar detector to 
combine high performance with 
compact size, PASSPORT is the one 
that everyone has tried to beat. 

But "they all fall short of 
PASSPORT'S benchmark design and 
overall performance package," 
according to BMW Roundel. 

"PASSPORT is a winner," says 
Car and Driver, "You won't go 
wrong with its robust construction, 
superb ergonomics and well thought- 
out audible warnings." 



More than one million drivers 
depend on PASSPORT. Now you can 
too, at a new low price. 

ESCORT DSP 

The performance champion. 

The original ESCORT revolution- 
ized radar detector performance. The 
all-new ESCORT DSP takes another 
quantum leap forward, bringing you 
protection superior to all others. 

Longest warning time. The 
secret is Digital Signal Processing (DSP), 
the same advanced system used by 
military radar to spot enemy aircraft. 

ESCORT DSP picks up radar signals 
— even distant "instant on" radar — 
farther away than ever before possible. 
It uses DSP to sample those signals, 
50,000 times a second, and analyzes 
them with its on-board computer. 

Result? A dramatic increase in 
warning time — as much as ten 
seconds. Precious extra seconds that 
give you time to react. 

Big performance. Small size. 
The metal case, finished in non-glare 
black, is small enough to mount 
unobtrusively on windshield or dash. 

SOLO 

The first radar detector 
designed for travelers. 

Until now, it's been a hassle to 
enjoy high-performance radar 
detection when you traveled and 
rented cars. But now there's SOLO. 

No power cord. Unlike any other 
detector, SOLO is self-powered. There's 
no dangling power cord. Just clip 
SOLO to your visor and switch it on. 

SOLO is small enough to carry in 
your shirt pocket. Its magnesium 
case weighs a mere 5V4 ounces. In 



your car, it's next to invisible. And it's 
so convenient you'll never drive 
without it. 

The secret of SOLO's self-power 

is that it uses only 2% of the power 
required by conventional detectors, 
giving you months of protection on a 
single 9-volt battery. 

Yet it's as sensitive as a cord-type, 
with all the advanced features of the 
original ESCORT and PASSPORT. 
And it maintains all its radar warning 
power over its entire battery life. 
SOLO is even smart enough to turn 
itself off if you forget. 

MONEY-BACK GUARANTEE 

Call us now to road-test the radar 
detector of your choice for 30 days. 
If you're not completely satisfied, 
return it for a full refund, including 
shipping. 

Call toll-free 

1-800-433-3487 

for Sales & Radar Information 
( 1-80O-543-16O8 for Service Information) 

Major Credit Cards Accepted 

SOLO $349 
ESCORT DSP $299 
PASSPORT $199 

Ohio residents add 5.5% lax. Prices higher in Canada. 
Standard shipping and handling is $4.95 
or overnight delivery is available for $14 95. 

CINCINNATI 
MICROWAVE 

The World's Finest Radar Detectors 

Cincinnati Microwave 

► Department 60686 1 
One Microwave Plaza 
1 Cindnnati, Ohio 45249 
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Report From Charlie Battery 



INSIDE AMERICA S 
WAR MACH 




Your article on Charlie Bat- 
tery was fantastic. My sol- 
diers and I truly thank you 
for your correct attention to 
detail and "soldier perspec- 
tive." My females have been 
envious of all the male domi- 
nation in other articles. This 
article definitely helped bal- 
ance the scales. We especial- 
ly liked the picture quality of 
all your photos. These sol- 
diers were the unsung heroes 
of Desert Storm and it was 
great to give them the recog- 
nition they deserve. I was 
afraid that your article would 
focus on only a couple of tech- 
nically oriented individuals 
from within my command. It 
was refreshing to see that I 
was incorrect in my assump- 
tion. You've definitely made 
a believer in me regarding 
the authenticity and honesty 
of your magazine. I will sub- 
scribe as soon as I return. 
Great stuff! Thanks again for 
a terrific representation of 
the Scudbusters. 

CAPT. KEVIN P. GROOME 
CMDR., CHARLIE BATTERY 
OPERATION DESERT STORM 

The information presented in 
America's Arsenal was infor- 
mative, as far as it went. 
However, I am concerned 
about the absence of several 
very important weapons sys- 
tems that played key roles in 
the Middle East battles. 



How about some of these: 

• The E-2C Hawkeye, a na- 
val Airborne Early Warning 
aircraft, used by the U.S. 
Navy for long-range radar 
reporting of air and surface 
contacts, and for control of 
Navy fighters in a hostile 
environment. 

• The Air Force's E-3 Air- 
borne Warning and Control 
System (AWACS), flown 
during Operation Desert 
Shield and Desert Storm to 
gather information about 
Iraqi intentions and threats, 
and to defend Saudi Arabia 
from an Iraqi attack. The E-3 
was one reason the early air 
campaign saw so few air 
losses. 

• The AC-130 SPECTRE 
gunship with its complement 
of sensors and firepower. 

• The C-130 AirBorne Com- 
mand and Control Center, 
which made available infor- 
mation and intelligence to 
the ground commander. 

• The Strategic Air Com- 
mand (SAC), KC-135 and 
KC-10 tankers, used to re- 
fuel all those planes in the air. 
These flying gas stations 
made it possible for aircraft 
to take off with a lesser 
amount of fuel and more 
bombs. Once airborne, the 
fighter bombers would take 
on the gas needed to com- 
plete their missions. 

The real thunder in any 
operation, however, is the 
young people who are willing 
to go all out for their beliefs 
and for their country, no 
matter which side. 

TOM POMELOW, USAF, RET. 

(Address not given) 

I was extremely disappoint- 
ed at your exclusion of the 
UH-1 Huey. The venerable 
Huey has been and still is an 
integral part of the Army. Its 
use as a general transport, 
gunship and, especially, 
medivac aircraft is unsur- 
passed. The UH-1 Huey is 



probably the one helicopter 
that is most likely to be seen 
because of its large numbers 
and widespread use. 

MICHAEL DEY 
KINGWOOD.TX 

Radar Detecting 

I am an old man whose days 
of fast cars and beautiful 
women are long gone. Yet, I 
own and use a radar detec- 
tor. Why? Because many ju- 
risdictions make money from 
careless and unknowing mo- 
torists by extending the city 
limits of the jurisdiction 1 or 2 
miles out in the country 
where the speed limit 
(whether posted or not) is re- 
duced automatically to city 
limits. When I traveled sev- 
en states in pursuit of my 
business, there were many 
times when I'd be at the 55- 
mph limit only to find myself 
suddenly in a 45-mph zone 
with police radar clocking my 
speed. Those of us with radar 
detectors know how often 
this can happen. My leadfoot 
days are past, my reflexes 
are slower and I drive a car 
with less power than I used 
to. It is unlikely that I will 
intentionally speed. But as 
long as some jurisdictions 
continue to fine motorists for 
being 5 miles per hour over 



the legal limit, I will continue 
to use a radar detector. 

DALECRANDALL 
MARIETTA, GA 

In a recent Letters column, a 
reader requested a naviga- 
tion radar warning system. 
Has he ever tried an automo- 
bile radar speed detector? I 
have, and I receive definite 
blips from other ships at sea. 
If the blip is dead ahead or 
dead astern on either the di- 
rect port or starboard quar- 
ter, look out! The unit can be 
mounted on the end of a 
broom handle. I even mount- 
ed one in an upside down 
plastic dish pan for weather 
protection. 

WILFREDS. TUCKER 
PENSACOLA, FL 

Winter Wonder 

Thank you for your plans on 
building an oak sled for chil- 
dren. My wife is six months 
pregnant with our first child, 
and I figured it would be a 
great gift for our family, 
even though it's a bit prema- 
ture. I built the sled secretly 
and surprised her. In the 
process, I made a few note- 
worthy changes. First, I 
made the slats wider and 
only used three. Instead of 
the round maple posts, I used 
rectangular oak posts. It was 
a little more work with my 
(Please turntopage 10) 




Child's oak sled 
built by reader 
Luis DeAndrade Jr. 
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Better double-up on the sunscreen. Because when you 
have a Yimaha, you'll want to get cracking at the break 
of day and keep it up 'til the sun goes down. 

You see, \amaha gives you more. More 
choices. More fun. There's six models to choose 
from, including the new Wave Runner VXR. 
^ So soloists, pairs and even trios can get 

^^^V**^ And the fun wont quit . 

^ ^gj|! |fc You make sure of char when you 

make sure its a reliable \amaha. Call 





( Continued from page 8) 



router to dado for the rectangular post, 
but I felt it would make for a more con- 
sistent look. The front crossmember is 
locked into the runners. I felt this would 
make it stronger since the sled would be 
pulled by this crossmember. I used 
brass screws because they blend into 
the wood color better than stainless. I 
screwed the runners onto the two main 
crossmembers for added strength and 
into the top of the rail at the back. Also, 
the handle has steel sides and an oak end 
to hold on to. 

LUIS DeANDRADE JR. 
BRIDGEWATER, MA 

On The Right Road 

Congratulations to Popular Mechan- 
ics and Outdoors Editor Joe Skorupa 
for an outstanding special section on the 
Tread Lightly! program. Your maga- 
zine has been at the forefront of support 
for the effort, and I'm sure the interest 
generated by this section will help to 
ease the growing pains of Tread Light- 
ly!, Inc. , and its dedicated staff. 

WILLIAM E.BAKER 
VICE PRESIDENT, CORPORATE 
COMMUNICATIONS 
RANGE ROVER OF NORTH AMERICA, INC. 

I really appreciated the Tread Lightly 
section. You were right on track. After 
24 years of the 2-wheeled experience, 
virtually all of it has been off-road with 
40% trails and 60% closed-course prac- 
tice and racing. The technique men- 
tioned to avoid spooking a horse is just 
perfect and very important. Spark ar- 
resters do not come on motorcross mo- 
torcycles and only on one model of en- 
duro-type bikes. They are, however, 
easy to install in about 5 minutes. They 
cost from $40 to $50 for ones that bolt on 
to existing mufflers, and around $90 for 
a 1-piece muffler/spark arrester. A 
screen inside or cones for particle de- 
flection are the current designs. You 
can only ride closed-course, private race 
tracks without one. You also need your 
registration and off-road frame sticker 
with you unless you're on a private 
track. GEORGE WALLACE 

MOORPARK, CA 

As a new subscriber to PM, I'd like to 
comment on your off-roading guide. 
Michigan has neither rocky out-crop nor 
desert for off-road vehicles. And Lake 
Michigan's dunes have too fragile an eco 
system for consideration. Thus, it is im- 
possible for dirt bikes, ATVs or 4x4s to 
"Tread Lightly" and avoid environmen- 
tal damage. 

Snowmobiles might be okay when 
used on deep snow or frozen lakes, al- 
though their irritable whine still pol- 
lutes the beauty of Michigan's North. 
On thin snow, they wreak almost as 
much havoc as dirt bikes and ATVs. 



The ugly scars left by dirt bikes, 
ATVs and 4x4s have ruined this beauti- 
ful state. Denuded, eroded, slashing 
wickedly and unnaturally across the 
landscape, those so-called trails are eye- 
sores. Damning evidence of a hobby run 
amok. Off-roaders are just like motor- 
cyclists. Bikers righteously insist that 
they are law-abiding motorists who de- 
serve their place on the road. Yet, the 
minute traffic comes to a standstill, they 
cannot resist moving between the lanes 
or scooting along the shoulder. So, too, 
the off-road crowd, as disciplined as 
they set out to be, cannot resist gunning 
it on a slope or through a soft spot. The 
machines are irresistible. 

To me, the only acceptable off-road 
vehicle might be a very low-powered 
machine — with even a governor or reg- 
ulator attached to limit speed— ultra 
quiet, with oversize swamp tires sans 
sharp nubs or tread. 

FRANK P. HOGAN 
GROSSE POINT FARMS, MI 

Your Tread Lightly section was excel- 
lent. I strongly agree with you about 
how snowmobiles wreck the ground, 
and I'm happy that you informed your 
readers about the problem. 

I snowmobile and enjoy it. But if 
there isn't much snow on the trails, I 
stay off them. I also don't go fast on 
land. I save it for the lakes. 

When visiting Michigan in the sum- 
mer, I went for a walk and looked at the 
ground where I had gone snowmobiling 
during the winter. There was no vegeta- 
tion, just dirt. 

I think it's okay to snowmobile as long 
as you don't overdo it. It takes many 
years for nature to put things back the 
way they were. 

JERRY HALL II 
OAK LAWN, FL 

Air Down Under 

In your Boating '91 guide you referred 
to a product called Diveman which ap- 
pears to be a bladder and air pump type 
of system allowing a swimmer to ex- 
plore the depths of the ocean down to 20 
ft. Unfortunately, your article could 
mislead the uninformed and uninstruct- 
ed general public that this device can be 
safely utilized without prior training in 
the proper use of compressed air. I've 
been an active scuba diver for 27 years, 
a charter boat operator for 17 years and 
formerly a diving instructor for the Pro- 
fessional Association of Diving Instruc- 
tors and the YMCA. 

Improper use of this item could lead 
to pressure-related injuries such as air 
embolism, pneumothorax and other 
pressure-related problems that lead to 
brain damage, paralysis and even 
death. CAPT. MICKTRZASKA 

(Address not given) 



Send 



Your Idea Of 
The Ultimate 
Liquor Cabinet. 

And If Its 
The Best 

we'll Send 
It back. 

Design the ultimate in liquor cabinets 
and send in a description and plans. If 
we decide yours is the best, well build 
it for you. And send it back. Free. 

OFFICIAL RULES 

1 . No Purchase Necessary. To enter, create your vision of 
the ultimate liquor cabinet then transfer your ideas onto a 
set of blueprints or plans. Your design entry must Include 
a sketch with a detailed visual description of your cabinet 
Its size, and your choice of the materials, colors and 
finishes to be utilized After Identifying each page of your 
design entry by printing your name, address, zip code and 
phone number, mall your entry to: 'The Canadian 
Club/Popular Mechanics Ultimate Liquor Cabinet Contest" 
P.0.Box514,Sayreville, NJ08871.The contest begins on 
May 15, 1991 and ends September 30, 1991. All entries 
must be received no later than October 11, 1991. 

2. The sponsors are not responsible for incomplete, late, 
lost, postage due, misdirected mail or correspondence. 
Limit one design entry per person, group or organization. 

3. Submitted entries will be evaluated by the editors of 
Popular Mechanics Magazine. Entries will be judged on 
the basis of: A) Originality 50%, B) Aesthetics 15%, C) 
Uniqueness 15%, D) Function 10%, E) Soundness of 
Design 10% In the event of a tie, the winner will be judged 
on the accuracy and clarity of the submitted plans. By 
entering this contest, entrants accept and agree to these 
rules and to the decisions of the judges, which are final 
and binding. 

4. The design must be original and must be owned by the 
entrant The design must not have been previously built or 
have won any award. All entries become the property of 
the sponsors and will not be returned. The winning 
entrant will be required to execute all necessary documents 
to transfer any right title or interest in the design they 
have created for their entry without additional comrjensalion. 

5. One Grand Prize: The Ultimate Liquor Cabinet built to 
the winners design and material specifications. The prize 
includes the acquisition of all materials, labor and shipping 
and handling costs to the address specified by the winner 
(approximate value (not to exceed) $5,000 00) The actual 
prize value of the winners' Liquor Cabinet Is determined 
by the winners' materials and specifications, therefore, 
the prizes' dollar value may be less than $5,000.00. In 



6. The winner will be notified by registered mail on or 
about February 7, 1992 and will be required to sign an 
Affidavit of Eligibility and Release and consent to the 
commercial use of their name, likeness and winning 
design without additional compensation. The Affidavit of 
Eligibility and Release must be returned within 20 days of 
senders' postmark, or eligibility will be forfeited and an 
alternate winner will be selected. 

7. This contest is open to residents of the U.S A who have 
attained twenty one years of age as of May 15, 1991, 

Walker & Sons, Inc. and Popular Mechanics Magazine, 
and the Hearst Corporation, their subsidiaries, affiliates, 
licensed distributors, retailers, advertising, and promotion 
agencies, including Marden-Kane, Inc. Void where prohibited 
or restricted by law. All federal, state and local laws, 
statutes or regulations apply. 

8. The prize can not be substituted or transferred by the 
winner. Taxes are the sole responsibility of the winner. 

9. For the name of the prize winner, send a stamped, 
self-addressed envelope to: "WINNERS LIST, THE ULTIMATE 
LIQUOR CABINET CONTEST," R0. Box 705, Sayreville, NJ 
08871. The winner's name will be available on or about 
March 20, 1992. 

10. Popular Mechanics editors will not enter into any 
convefsarbon or correspondence with any entrant regarding 
this contest or its rules. 
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WHISKY, UNRIVALED IN QUALITY AND SMOOTHNESS 
40% ale /vol Blended Canadian Whisky Imported m Bottle by Hiram Walker and Sons, Inc Farmington Hills, Ml C 1991 
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Airship Down 

Blimps and zeppelins were 
the rage, but all it took was a 
storm to deflate the airship's 
image. For example, the 
U.S. Navy decided to go 
lighter than air with a frame- 
less dirigible. But the Navy's 
first blimp, the DN-1, ar- 
rived in Pensacola, Florida, 
just in time for a gale. Ripped 
from its moorings, the air- 
ship drifted 75 miles before 
belly-flopping into a swamp. 
Meanwhile, German zeppe- 
lin Luftschiff-19 fell victim to 
a North Sea squall, earning a 
place on our cover. 



Fathoming 
The Depths 

Before there was 
sonar, oceanogra- 
phers had to dream 
up complex schemes 
to chart the ocean 
bottom. One idea 
was to link two 
wheeled subma- 
rines by cable and 
walk them across 
the sea floor, each 
sub leashed to a 
ship by an access 
tube. The subs would crawl 
side by side until an obstruc- 
tion caught the cable. From 




the angles by which the cable 
deflected, the submariners 
could gauge the snag's position. 



50 YEARS AGO: JUNE 1941 



JUNGLE EXPLORING BY TRAILER 



I POPULAR 
■ MECHANICS 

Mr 1 ~h 

Wm 




Diesel Dynamo 

The railroads were under- 
going a power switch: Steam 
was on the way out, diesel- 
electric was in, delivering 
high efficiency. The world's 
most powerful freight loco- 
motives rolled off GE's Elec- 
tromotive assembly lines. 
Typical was the power unit 
that pulled the Santa Fe No. 
100, which drew 5400 hp 
from four Electromotive V- 
16s. These legendary F-se- 
ries locomotives were cous- 
ins to the diesel streamliners 
that were muscling in on the 
passenger business. 




Big Digger 

Meanwhile, other mechani- 
cal titans stalked the Ameri- 
can landscape. One such me- 
gamachine was the Bucyrus- 



Erie excavator. Balanced on 
four caterpillar traction feet, 
this oversized power shovel 
swung a dipper that was roomy 
enough to hold 52 men. 
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Lawn Ranger 

A 3-wheel garden tractor 
that you built from a kit? 
What better project to whet 
both automotive and home- 
shop interests? And the ma- 
chine itself had a lot going for 
it. It could turn on a dime, 
thanks to front-wheel drive 
and an arrowhead configura- 
tion. A single handlebar con- 
trolled throttle, braking and 
steering. The garden tractor 
weighed 300 pounds, half of 
which was dead weight to 
keep it stable, but its 3'/2-hp 
engine could haul a trailer 
loaded to 3500 pounds. 



Briny Mining 

During the 1960s, the ocean 
floor offered as many lures to 
engineers as the Moon. The 
big difference: the seabed's 
immediate payoffs in oil, ore, 
diamonds, even food. Re- 
motely operated vehicles like 
Shell Oil's Mobot were al- 
ready roaming the sea bot- 
tom, while divers tried out 
pressurized habitats like 
Westinghouse's Cachelot 
(right). Poised on the draw- 
ing board were deep-water 
dredging rigs for subsea 
strip mining and robots to 
tend submerged oilwells. VM 
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Paul Flinn, Construction Superintendent Weatherford, Texas. 
Over the past 40 years, he's never worked without his favorite hat Or his Skilsaw. 
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The New Buick 
Either The Competition 

Or Were Charg 




ROADMASTER 

Is Charging Too Much, 
ing Too Little. 






'92 Buick 


'91 Lincoln 




Roadmaster 


Town Car 




Sedan 


Executive Series 


Engine 


5.7-litre V8 


4.6-litre V8 


Anti-lock braking system 


Standard 


Standard 


Driver-side air bag 


Standard 


Standard 


Drivetrain 


Rear-wheel drive 


Rear-wheel drive 


EPA-est. hwy. range* 


575 miles 


460 miles 


Seating capacity 


6 passengers 


6 passengers 


M.S.R.P.* 


$21,445 


$30,038 




The new Buick Roadmaster is everything you'd expect from a luxury 
car. Its standard features include full-size comfort and big V8 power. The 
security of anti-lock brakes and a driver-side air bag is standard, too. And 
of course, it's built to the exacting standards of Buick quality. So how come 
the new Roadmaster costs thousands less than the Lincoln 
Town Car? Simply because at Buick, we still 
make value a standard feature of every car 
we sell. For more on what is perhaps the 
value in American luxury sedans 
today, call 1-800-238-2929. 




BUICK 

The New Symbol For Quality 
In America. 




THE INSIDE STORY ON A NEW LEVEL 
OF CLOSENESS AND COMFORT. 




One look into our revolution- 
ary new razor and you'll realize the 
standards of shaving 0^ 
have been raised. 
Dramatically. You'll 
find you can now shave 
closer than ever without 
the slightest sacrifice 
of the legendary Norelco* 
comfort. 

This new standard 
of shaving excellence was 
achieved through major 

improvements 
in virtually 
every area of 
the Norelco patented 
"Lift and Cut™ system. 
The comb slots have 
been redesigned so hair 
growing at 
any angle can be quickly 





INTRODUCING THE 
NEW GENERATION NORELCO. 



"Lift and Cut" laser- 
etched on our heads is 
your assurance of 
Norelco's patented 
performance. 



CjNoreico 



directed to the blades. The cutting 
system has been engineered to 

shave even closer without 
the blades touching your 
skin. And an improved 
bearing mechanism 
delivers a more consis- 
tent, smoother cutting 
action. 

Together, these engi- 
neering advances shave 
you closer than ever. Yet 
not one iota of comfort 
has been lost. Rather, 
you've 
gained a new 
level of closeness 
and comfort. 

And that, gen- 
tlemen, is the real | 
inside 



story. 



0 1990 Norelco Consumer Products Company, 
A Division of North American Philips Corporation, 
Stamford, CT 06904 



A NEW LEVEL OF CLOSENESS AND COMFORT. 
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News Of Tomorrow's Technology Today 




Army's Superdozer To Breach Future Minefields 



FORT BELVOIR, VA— 
When the time came to pene- 
trate the minefield laid by 
Iraqi forces along Kuwait's 
southern border last Febru- 
ary, American and Pan- Arab 
forces had it easier than ex- 
pected. Not only was Iraqi 
resistance weak, but U.S. 
combat engineers led the 
charge with technology de- 
veloped for the Army's ob- 
stacle-breaching machine of 
the future. 

The Combat Mobility Ve- 
hicle (CM V) is destined to re- 
place the M728 Combat En- 
gineer Vehicle and the M9 
Armored Combat Earth- 
mover. Along with its tele- 
scopic excavating arm, de- 
signed to level berms and fill 
tank ditches, the CMV will 



feature a new V-shaped 
mine-clearing rake. 

Driven through sand or 
loose soil, the rake lifts mines 
and pushes them to either 
side of the vehicle, leaving a 
trail broad enough for ar- 
mored vehicles to tread. Last 
December, the Army's Bel- 
voir Research, Development 
and Engineering Center 
rushed the rake into emer- 
gency production. By mid- 
February M1A1 tanks and 
other vehicles were spoiling 
the device, fitted with a pro- 
truding skid shoe to keep the 
rake at a constant plowing 
depth. The CMV itself will 
gauge and adjust the rake's 

Editor Abe Dane 
Assistant Editor: Greg Pope 
Contributors. Mike Fillon, Bob Scheier 



depth automatically via a mi- 
crowave-based sensor. 

The Army aims to field the 
CMV before the vear 2000. 



Combat Mobility Vehicle uses 
rake to clear land mines. 
Excavator arm can lift 2 tons 
when fully extended to 26 ft. 



Highlights This Month 

■ Green Power — Plants convert sunlight 
into electricity. 

■ Demo On Demand — Commandos have a 
new tool to knock out bridges. 

■ Fusion's Future — New worldwide effort 
to tame thermonuclear energy. 

■ Mines With Minds — They don't just sit 
there, they go after their targets. 

■ Blow Pipe — The pneumatic tube mounts a 
surprising comeback. 

■ Guarding Our Freedoms — Bill of Rights 
Tour features state-of-the-art security tech. 



POPULAR MECHANICS* JUNE 1991 



(More Tech Update on page 20) 1 7 



SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 




is all right here. 




Classic taste. Right price. 
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C-17 Set For 
First Flight 

LONG BEACH, CA— This 
summer the Air Force will 
watch the future of its airlift 
capability take off for the 
first time "The C-17, built by 
Douglas Aircraft, is sched- 
uled to begin flight tests next 
month. 

Despite controversy sur- 
rounding cost overruns, the 
Air Force is standing by the 
C-17. The plane combines the 
short-landing ability of a C- 
130 with long-range carrying 
capacity closer to that of a C- 
5. It can tote 167,000 pounds 
2400 nautical miles, yet touch 
down on a strip shorter than 
3000 ft., thanks to engines 
that blow exhaust across 



$944.00 



The C-17 (above) relies on winglets and blown-flap system (shown 
being tested, right | for lift on steep approaches to short runways. 



wing flaps to enhance lift. Its 
comparatively stumpy 165- 
ft. wingspan allows better 
use of airfield space. 

In addition, because the 
jets' thrust reversers divert 
air upward, pilots can keep 
their engines running during 



loading or unloading without 
kicking up dust. The revers- 
ers can also back a C-17 up a 
2° ramp. 

Military Airlift Command 
wants to buy 120 of the big 
jets, to replace C-130s and C- 
141s initially, and C-5s later. 




Pond Scum Power 

OAK RIDGE, TN— Although plants 
have thrived on sunlight for billions of 
years, only recently have humans tried 
harnessing plants' solar machinery for 
their own energy needs. At Oak Ridge 
National Laboratories, two such efforts 
are underway. 

In the first study, researchers are us- 
ing green algae to split water into hy- 
drogen and oxygen. Both are byprod- 
ucts of photosynthesis, the process by 
which plants convert sunlight, water 
and carbon dioxide into chemical ener- 
gy. Pumped out of a bioreaetor contain- 
ing the algae, the gases could be run 




through a fuel cell to make electricity. 

The other project taps right into the 
flow of electrons touched off by photo- 
synthesis. Chemists have extracted 
tiny chloroplasts, the "solar panels" of 
plant cells, and coated them with plati- 
num. When exposed to light, the coated 
chloroplasts emit a current through the 
platinum. Small and responsive, the 
chloroplasts could fit into optoelectronic 
circuitry of future optical computers. 

The Oak Ridge experiments dovetail 
with efforts elsewhere to replicate the 
chloroplasts directly. 

Green algae in a glass bioreaetor 
photosynthesize under light and give off 
gases that power fuel cells. 




Solar-Sail Satellite 



PAYLOAD 
TRUSS 



SUPPORT 
CABLE 



SOLARS 
RUDDER 



SOLAR SAIL- 



MOSCOW, U.S.S.R.— Now 
on Soviet drawing boards is a 
satellite that would maneu- 
ver in space using solar sails 
instead of attitude-control 
rockets. 

Dubbed Regatta, the 1 100- 
pound spacecraft could carry 
sensitive scientific instru- 
ments whose accuracy would 
be impaired by conventional 
thruster emissions. A 29-ft.- 
dia. solar sail and eight solar 
rudders would stabilize and 
control the satellite once in 
its designated orbit. 

Astrophysicists at the So- 
viet Union's Academy of Sci- 
ences envision five Regatta 

Regatta satellite would rely on 
solar sail and rudders to adjust 
attitude, avoiding adverse 
thruster effects. 



missions, all tailored to col- 
lect data on plasma physics 
and the magnetosphere of 
the Earth. One would even 
swing around the dark side of 
the Moon. 

In addition, the Soviets 
have suggested using a Re- 
gatta as an early-warning 
satellite for solar storms. 
These flareups on the Sun's 
surface send waves of high- 
energy photons earthward 
and trigger damaging surges 
in electrical-utility equip- 
ment. The early-warning 
spacecraft would station it- 
self at the libration point 
where the gravities of the 
Earth and the Sun balance 
out. Two U.S. satellite mak- 
ers have also proposed early- 
warning spacecraft. 
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Army Bridge Blaster 



PICATINNY ARSENAL, 
NJ — The mission: Blow up a 
bridge behind enemy lines. 
To Army demolition special- 
ists, that can mean lugging 
hundreds of pounds of plastic 
explosives and doing on-the- 
spot engineering under com- 



mando-raid pressure. But 
the Army intends to make 
the job easier with a single 
30-pound tool that can knock 
out a 5 x 6-ft. reinforced- 
concrete bridge column. 

Called a penetration-aug- 
mented munition (PAM), it is 



packaged as a portable tube. 
A magnetic sensor at the 
tube's mouth probes the col- 
umn to find a space between 
steel re-bars. The tube then 
bolts itself to the concrete. 

Triggering PAM sends a 
shaped-charge projectile 
tearing into the concrete, 
opening a channel for the 



PAM s initial shaped-charge 
blast carves hole in concrete. 
Then, main charge rockets into 
hole and detonates. 

main charge that follows. 
The detonation shatters the 
column from the inside out. 

The Army is now testing 
PAM and aims for production 
in 1994. 



Microlasers En Masse 



ZURICH, SWITZER- 
LAND — Despite their kin- 
ship to microchip compo- 
nents, tiny semiconductor 
lasers (like those in CD play- 
ers) aren't easy to fabricate 
in volume. But IBM engi- 
neers may have broken 
through the mass-production 
barrier with a technique bor- 
rowed from chipmaking. 

Lasers of any size need 
mirrors, and making micro- 



mirrors has been the bottle- 
neck in microlaser manu 
facturing. Convention- 
ally, the mirrors are made 
after the laser is removed 
from the wafer — by 
cracking its semiconduc- 
tor material to form a re- 
flective surface. 

The IBM method form 
the mirrors while the lasers 
still reside by the thousand 
on a wafer of semiconductor 
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material. Engineers etch 
mirrored trenches into the 
material, then fill them with 
a semireflective coating to 
boost the performance of 
the lasers. 

Not only will the full- 
wafer technique speed 
mass-production, it will 
aid integration of optical 
| W and electronic circuits. 

V A 2-in. wafer holds 5000 
semiconductor lasers, whose 
mirrors are trenches one 5- 
thousandth of an inch deep. 




Star Wars Bull s-Eye 



KWAJALEIN ATOLL, 
MARSHALL ISLANDS 
—While Patriots held the 
missile-defense spotlight last 
winter, a far more advanced 
technology was rehearsing 
high over the Pacific Ocean. 

The Army's Strategic De- 
fense Command was try- 
ing out Lockheed's Exoat- 




mospheric Reentry- Vehicle 
Interceptor Subsystem 
(ERIS), which would nail in- 
coming ballistic missiles. The 
first test of the system was a 
bang-up success. 

First, Vandenberg Air 
Force Base launched a Min- 
uteman ICBM, targeting a 
remote Pacific Ocean locale. 

Satellites and 
ground radar 
handed trajectory 
data over to ERIS 
controllers. The 3- 
stage ERIS rock- 



ERIS test vehicle 
(far left) stands in 
silo prior to launch. 
Kill vehicle (left ) 
undergoes final 
assembly. 



et blasted off and, en route to 
the missile, received several 
course-changing updates 
from ground control. 

Meanwhile, the Minute- 
man released decoy balloons 
and a blank reentry war- 
head. Once the ERIS kill 
vehicle separated from its 
boosters, it used an infrared 
telescope and image-pro- 
cessing circuitry to distin- 
guish decoys from its true 
target. 

At the same time, a boost- 
er adapter section began a 
flight path parallel to the kill 
vehicle, training a battery of 
sensors to record the inter- 
cept. Just before impact, the 
kill vehicle unfurled a plastic 
umbrella to ensure collision 
with its target. 

Two more demonstrations 
are planned for this year. 
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Microwave 
Waste Zapper 

ROSELAND, NJ— The cost 
of controlling incinerator 
emissions has prompted a 
search for better ways to dis- 
pose of infectious medical 
waste. Now, an automated 
treatment system developed 
by ABB Sanitec uses micro- 
waves to kill dangerous 
germs. 

First, hydraulic lifters 
empty a dumpster into a feed 
hopper. There, two counter- 
rotating shafts shred the 
waste while steam percolates 
through to prevent germs 
from becoming airborne. 

The wet, shredded waste 
then moves through a screw 
conveyor for about 30 min- 
utes. Six microwave units 
sterilize the waste by heating 




it above 200° F. The waste 
then is held in a balance pipe 
at 200° F for another 30 min- 
utes before discharge. 



The system cuts the waste 
volume by 80%, and the resi- 
due can be treated like nor- 
mal household waste. 



On-site disinfection system zaps 
medical waste with 1 200 watts 
of microwaves for a half hour, 
rendering it safe for removal. 




The Future Of Fusion 



ITER tokamak, largest yet built, will use superconducting magnets 
to hold plasma. Breeder blanket will replace tritium lost in fusion. 



LIVERMORE, CA— A fu- 
sion reactor that produces 
energy for more than a few 
seconds is the next step to- 
ward generating unlimited 
electricity from thermo- 
nuclear power. But such a 
machine — the prototype for 
a commercially viable fusion 
plant — could cost more than 
$6 billion to create. 

With that in mind, the 
United States is collaborat- 
ing with the Soviet Union, 
Japan and the European 
Community to design and 



build the International Ther- 
monuclear Experimental 
Reactor (ITER). 

The biggest superconduct- 
ing magnets ever made will 
confine hydrogen plasma five 
times hotter than the Sun's 
interior. Meanwhile, a neu- 
tral-particle beam will pump 
energy into the plasma to 
trigger the fusion. The goal? 
Steady-state output of 1000 
megawatts. 

Construction wouldn't be- 
gin for at least six years, until 
studies are complete. 



Air-Driven Conveyor 



HAMILTON, ONTARIO 
— The pneumatic dispatch 
tube of the 19th-centurv de- 



tive or negative air pressure 
to drive wheeled gondolas. 
Rubber-edged gaskets be- 




tween gondolas seal off air- 
flow and provide enough 
pressure buildup to move the 
vehicles at about 27 miles per 
hour. Position sensors along 
the pipeline alert program- 
mable microcontrollers to 
hand off propulsion responsi- 



bility from fan to fan. 

The air-driven system is 
designed to compete with 
belt conveyors, slurry pipe- 
lines and truck or rail trans- 
port, says manufactur- 
er Southern Ontario 
Technologies. 



partment store is back in a 
big, rugged reincarnation, 
suited for moving gravel, ore 
and similar materials. 

Along the pneumatic pipe- 
line, fans create either posi- 

Cars emerge from lefthand pipe- 
line (right), reenter and are un- 
loaded dynamically. Photo 
shows first installation in Canada. 
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The Power 
To Move Mountains, 
11,900 Pounds At ATme. 



The Dodge 
Cummins 
Turbo Diesel. 
The Hardest 
Working Diesel 
Pickup In America. 

The Dodge Cummins Turbo 
Diesel is one mountain of a truck. 
Its 5.9 liter Cummins turbo diesel 
engine cranks out 160 hp and a 
massive 400 lbs-ft of torque -the 
most torque of any diesel pickup. 

Up to 11,900 pounds of pull, 
4,846 pounds of payload. 

With its 11,900 lb available 

towing capacity and up to 4,846 
pounds of payload capacity', the 
Dodge Cummins Turbo Diesel is 
a true beast of burden* 



And with more available 
payload and towing capacity 
than any other full-size diesel 
pickup, it's easy to see why it's 
America's hardest working 
diesel pickup. 

At an altitude of 10,000 
feet, it's still going strong. 

Being the only turbo diesel 
there is, the Dodge Cummins 
breathes thin mountain air with 
ease. Which means that at alti- 
tudes even as high as 10,000 ft, 
it doesn't lose any of its 160 
horsepower. Ford and Chevy's 
naturally aspirated diesels, on 
the other hand, can lose up to 
30% of their . 
power at 
10,000 ft. 



Works through the 
worst of times. 

For hot weather 
work, there's just no 
stopping the Dodge 
Cummins Turbo. The 
only full-size diesel 
pickup to offer a maxi 
mum engine cooling 
system along with an 
engine oil cooler as standard 
equipment. Order an automatic 
and the transmission cooler is 
standard too. There's also a new 
charge-air intercooler designed to 
deliver excellent fuel economy 
and a cleaner burn. While new 




engine improvements 
reduce oil consump- 
s tion. And it's the only 
| diesel pickup backed 
" with unbeatable 7/100 
engine and 7/70 drive- 
train warranties. 1 



The Cummins Turbo Diesel 
intercooler delivers excellent fuel 
economy and a cleaner burn. 



Welcome home 
to Dodge. 



The Dodge Cummins 
Turbo Diesel, part of the Dodge 
full-size pickup line. And with- 
out question, the hardest working 
diesel pickup in America. No 
wonder people with big loads to 
haul are coming home to Dodge. 
So if you've got mountains to 
move, come see what we're 
made of. 

'Max. available payload. depending 
on model. tSee these limited war- 
ranties and their restrictions at 
dealer Buckle up for safety- 
Bin OR 
LEASE 
AT YOUR 
DODGE 
DEALER. 




Welcome Home, America. 

Advantage: Dodge. 




Land Mine 
Hunts Tanks 

PICATINNY ARSENAL, 
NJ — Most anti-tank mines 
need to wait for enemy armor 
to roll over them. But the 
Army's new breed of mine 
will destroy vehicles as far as 



300 ft. away from the mine. 

The Wide-Area Mine 
(WAM) can be deployed by 
hand, rocketed into position 
or dispersed from the back of 
a truck. Once WAM is on the 
ground, eight legs spring out 
to pop the unit upright, and 
an acoustic sensor begins 
scanning the area. 

WAM tracks any ap- 



proaching vehicle and classi- 
fies it by engine noise and 
seismic rumble signature. If 
the vehicle is to be attacked, 
a small internal motor sud- 
denly tilts the mine toward 
the target. WAM then 
launches a sublet over the ve- 
hicle. The sublet uses an in- 
frared sensor to gauge its 
position, then fires a shaped- 



WAM listens for acoustic 
signature of enemy tank, then 
fires shaped-charge armor- 
piercing submunition unit. 

charge tantalum slug 
through target's top armor. 

Textron Defense Systems 
has an advanced develop- 
ment contract for WAM, 
which the Army hopes to be- 
gin fielding by 1994. 



On The Road With The Bill Of Rights 



LOS ANGELES, CA— The 
piece of parchment that 
guarantees our basic free- 
doms is currently touring the 
nation, accompanied by a 
high-tech entourage of dis- 
play and security equipment 
arranged by sponsor Philip 
Morris. 

Virginia's original copy of 
the Bill of Rights stays 
locked inside its capsule, 
which is filled with nitrogen 
to avert oxidation. The stain- 
less-steel and acrylic contain- 
er features the most rigorous 
environmental-control sys- 
tem ever designed for a docu- 
ment. Internal sensors con- 
stantly monitor tempera- 




ture, humidity, pressure, 
shock and vibration. What's 
more, the document is never 
exposed to more than five 
foot-candles of light, to pre- 
vent photodegradation of the 
200-year-old ink. 
The capsule itself travels 



in a custom-built, blast-resis- 
tant armored car, which rolls 
out of a tractor-trailer upon 
reaching a show destination. 

During a presentation, hu- 
man hands never touch the 
capsule. Instead, the ar- 
mored car docks with the 





Clockwise from top: Bill of Rights Tour 
exhibit pavilion, viewing area, dolly 
delivery of capsule via hydraulic lift, 
armored transport vehicle. 




viewing pavilion. Then a ro- 
botic motion-control system 
lowers the capsule onto a dol- 
ly, which conveys it along a 
rail system under the pavil- 
ion's raised floor. The cap- 
sule ascends via hydraulic 
scissor lift into the pavilion's 
viewing area during the pre- 
sentation. It is then retract- 
ed and dollied over to a sec- 
ond viewing area. The 16- 
month tour is now working 
its way east, toward a final 
stop in Virginia in February 
of 1992. T 0 
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FINANCIALLY SOUND 15 AN EAR TO THE 6R0UND. 




Rnancial trends come and go, but by keeping our ear to the ground, and managing 
our assets prudently, MetLife has remained financially stable through more than 
a century of recessions, depressions, inflation, even junkbond mania. So you can 
count on MetLife to be there when you need us. 

GET MET. IT PAYS! 

O MetLife* 



© 1991 Metropolitan Life Insurance Co., NY, NY 



SNOOPY: © 1958 United Feature Syndicate, Inc. 




THE 
IS BACK 

Designed 30 years ago, and still the 
fastest plane ever built, the SR-71 
Blackbird's retirement is about to end. 



BY TERRY PAPPAS 



For three years I flew 70 tons of titanium-skinned fury 
known as the SR-71 Blackbird. Along with my reconnais- 
sance systems officer, Maj. John Manzi, I ranged to the 
ends of the Earth at speeds and altitudes no other plane 
could touch, carrying out missions still veiled in secrecy. 
It was the greatest thrill of my career. 

Late in 1989, Air Force funding for the Blackbird was 
canceled. According to the Pentagon, spy satellites could 
do the same job for less, and without risk to human life. 
America's irreplaceable fleet of 2000-plus-mph spyplanes 
was retired — some parceled out to museums, others left 
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to rot, and a few set aside should their 
country ever need them again. 

Now, just over a year after flying 
into the history books, SR-71s are 
again being readied for flight. In 
keeping with the decline in East- West 
tensions, their new mission will be sci- 
entific, rather than strategic. This 
summer, as part of NASA's civilian 
fleet, three refurbished SR-71s will 
turn their unparalleled speed to test- 
ing exotic materials and designs for a 
new generation of even faster air- 
craft. The return of these fabled ma- 
chines to flight prompts a look back at 
life with the Blackbird, and a look for- 
ward to accomplishments yet to come. 

Skunk Works wonder 

Kelly Johnson, father of the Blackbird 
and head of the legendary Lockheed 
Skunk Works, first proposed his high- 
mach theories to CIA leadership in 
1958. His thinking rapidly gained ac- 
ceptance after a volley of surface-to- 
air missiles brought U-2 pilot Francis 
Gary Powers down over the Soviet 
Union in 1960. 

Thirty-one months of secretive 
work brought forth the A-12 (see 
"Saving The First Blackbird" on page 
30), a single-pilot craft flown by the 
CIA. Setting the pattern for Black- 

The author is a former U.S. Air Force SR-71 air- 
craft commander, now assigned to the A ir Force 
Flight Test Center as a T-38 instructor pilot. 
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birds to come, it was a radical depar- 
ture. With little more than slide rules 
to guide them, the Skunk Works team 
had selected a thin delta wing with 
moderate wing loading to allow flight 
at very high altitudes. A long, slender 
fuselage contained the landing gear, 
fuel and pay load. 

Sixty-thousand pounds of special 
high-flashpoint JP-7 fuel acted as a 
heat sink (later Blackbirds carried 
80,000 pounds), keeping sensitive 
components cool at speed. Because 




1 960s vintage Instruments in the formerly 
classified cockpit betray the Blackbird's age. 
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atmospheric friction would raise sur- 
face temperatures to well above 500° 
F, the airframe's exterior had to be 
crafted entirely of titanium, a mon- 
strously difficult metal to form. After 
landings, ground crews sometimes 
had to allow the aircraft to cool down 
for 30 minutes before they could 
touch it. 

Further difficulties came from the 
fact that thermal expansion would al- 
ter the plane's dimensions by as much 
as 6 in. Wing surfaces were imprinted 
with corrugations that flattened out 
as they stretched, and the control sys- 
tem consisted of expandable cables, 
combined with a remarkable control 
assembly "mixer," a sort of mechani- 
cal computer that translates control 
inputs. 

The Pratt and Whitney J-58 en- 
gines used a unique air-inlet system to 
produce unheard of amounts of 
thrust. The inlet spike at the front of 
each engine nacelle could be moved 
forward or back as much as 26 in. This 
allowed the shock wave to be posi- 
tioned so that some of the entering 
Mach-3-plus air was decelerated for 
engine ingestion. The rest bypassed 
the engine and went directly to the af- 
terburner section, producing a partial 
ramjet. At high speeds, this account- 
ed for more than half of the Black- 
bird's total thrust. 

The A-12 first flew on April 26, 
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1962. Soon after came the YF-12A. 
Crewed by a pilot and flight test engi- 
neer, these research birds flew under 
NASA for 10 years. On Dec. 28, 1962, 
Lockheed got the contract to build the 
first group of SR-71s, which were to 
become the largest and best known 
branch of the Blackbird family. Bob 
Gilliland made the first flight on Dec. 
23, 1964. 

One year later, the first SR-71 ar- 
rived at Beale Air Force Base, Cali- 



fornia, operational home of the Black- 
bird. Thus, in a remarkably short 
span of time, the Blackbird went from 
a radical concept to a working aircraft 
gathering vital intelligence for the 
United States. 

Schooled for speed 

My acquaintance with the Blackbird 
began with a selection and training 
process that has to rank among the 
most grueling in aviation. Roughly 



4% of those who volunteered would be 
called out for a week-long interview. 
Half of those were selected for the 
program. 

The interview began with a 2-day 
physical examination so exhaustive 
that it grounded a number of air 
crews — some of them permanently. 
The third day was spent in the SR-71 
simulator. After a 30-minute scan of 
the cockpit and switches, we were 
basically thrown to the wolves, flying 
with multiple malfunctions heaped 
upon us for 8 hours. When it was over, 
we were tired, frustrated and had no 
idea whether we had done well or not. 

The fourth day included two flights 
in a T-38 Talon supersonic trainer. 
One was flown with the squadron 
commander and the other with the 
chief SR-71 flight examiner, each 
evaluating our airmanship and flying 
skill. The last day was spent in one- 
on-one interviews with the wing com- 
mander and his entire senior staff, all 
of whom had to give us the thumbs up 
if we were to make the cut. Two 
months later, I learned that I had 
made it. 

Maj. Manzi and I trained together, 
beginning with a 2-week T-38 check- 
out. Then came two months of SR-71 
academics, followed by 10 months of 
the most demanding simulator train- 
ing imaginable. Carried out by opera- 
tional Blackbird crews, it reflected 
the fact that one day we'd be on our 
own, responsible for a mission of top 
national importance in an airplane 
considered to be an irreplaceable na- 
tional asset. It was not fun. Some 
guys actually still hate their instruc- 
tors. Then, six months and 200 simu- 
lator hours into training, we got to 
strap on a real Blackbird. Believe me, 
it was well worth the wait. 
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BLACKBIRD mi 

For the last six months $1316 
we flew increasingly chalk 
sion profiles, until finally the newest 
SR-71 crew, R-12 Pappas and Manzi, 
was certified Mission Ready and qual- 
ified for overseas deployment. It was 
November 1986. We were ready to 
take the Blackbird out by ourselves. 



Flying the SR 

There's nothing quite like releasing a 
Blackbird's brakes and slowly push- 
ing both throttles to full military pow- 
er, then into minimum afterburner. 
Things can become violent, as the two 
afterburners rarely ignite simulta- 
neously, and the aircraft jerks hard to 
one side or the other. Once both burn- 
ers are lit, it's time to push both throt- 
tles to full burner. The aircraft rum- 
bles a little at first, resisting the 
tremendous forces, then it surren- 
ders and it's one smooth ever-increas- 
ing rate of acceleration. 

Things start happening very fast. 
Even a momentary lapse in concen- 
tration can cause everything to blur. 
Within seconds of brake release, 
you're at 180 knots indicated air- 
speed, and it's time to pull back on the 
stick. No sooner is the nose up than 
the aircraft's off the ground going 210 
knots. The gear must be retracted im- 
mediately to avoid exceeding the 
gear-limit speed. Pulling the nose 
higher, we rapidly approach 400 
knots. 

Manzi and I exchange a few quick 
cockpit checks, and I settle in to just 



Double Fnread 




Updated Singer-Link simulator is the centerpiece of NASA's air crew training program. In- 
structor's panel ( left ) governs all displays and controls in the simulated RSO station ( right |. 



hanging on to this beautiful black ani- 
mal. The vertical velocity indicator is 
pegged at maximum, and the altime- 
ter is spinning like a top. I clear the 
flight path aggressively, glancing 
back inside the cockpit frequently to 
confirm that precise parameters are 
being met. With lateral pressure on 
the stick, I roll to intercept our out- 
bound course, carefully checking 
bank angle, pitch attitude, indicated 
airspeed and angle of attack. 

Two minutes after takeoff, John 
would hear me say "burners," alert- 
ing him to brace for the rough jolt that 
came when I throttled out of after- 
burner. Slowly pushing the stick for- 
ward to level off at 24,000 ft. and .9 



Mach, we fly toward the air refueling 
track. Usually, we would take off with 
less than a full fuel load, giving us bet- 
ter performance and a wider safety 
margin. 

During the climb, John stayed busy 
checking our reconnaissance and 
navigation equipment, and making 
sure we stayed on the "black line" that 
designated our planned route. Soon 
we approached our air refueling fix, 
where a couple of KC-135Q tankers 
were orbiting. Their crews were the 
best in the business, and they accom- 
plished the demanding rendezvous 
time and time again, usually without 
speaking a word until we were hooked 
up and ready to take on fuel. 



Saving The First Blackbird 



• While a select few SR-71 s are being restored for flight, most 
of the Blackbird brood faces a less happy fate, carted off for 
display at assorted museums and air bases around the coun- 
try. What's sad about this is that it usually involves destroying 
them as flying machines. Vital wing spars are severed in order 
to make the planes narrow enough for transport. 

One Blackbird spared this fate was that granted to the In- 
trepid Sea-Air-Space Museum. When museum director Zach- 
ary Fisher learned that he was to receive one of the 16 avail- 
able aircraft, he was determined to preserve it intact. 

His was no ordinary Blackbird. It was the first production 



A-12, and thus, the first non-prototype Blackbird off the Lock- 
heed line. Although the SR-71 is better known, the A-12's sin- 
gle-pilot payload made it the fastest and highest flying of the 
breed. Its publicity-shy CIA operators never let it attempt any 
records, however. 

Fisher dispatched deputy director Donald Francis and cura- 
tor Scott Koen to retrieve the prize, which had been standing in 
the desert outside Lockheed's Palmdale facility for more than 
20 years. Their mission was a daunting one. Although Black- 
bird wings were designed to fold at the nacelle for engine ac- 
cess, that still left the plane 39 ft. wide — too wide for California 




Since nearly the entire body of the 
Blackbird was made up of fuel tanks, 
tanker boom operators often com- 
mented on its fluid appearance as it 
flexed in waves while I held tight for- 
mation behind them. It was one of the 
most taxing phases of the flight for 
me. And the cumulative effect of mul- 
tiple refuelings and a long flight 
trapped in our space-suitlike flight 
gear was often exhausting. 

Through the Mach 

Fueled up, we began to gather speed. 
Surprisingly, breaking the sound bar- 
rier in modern aircraft is hardly no- 
ticeable, unless you're watching your 
instruments. Airspeed, altimeter and 
vertical velocity indicator all jump 
briefly due to pressure changes as the 
shock wave slides aft along the air- 
craft's surface. In the SR-71, the cen- 
ter of lift also shifts aft considerably, 
causing a heavy nose-down tendency. 
We frequently used a climb-and-de : 
scent maneuver called the dipsy to 
minimize the time and fuel required to 
make it "through the Mach." 

The ensuing acceleration phase de- 
manded my full concentration. To ini- 
tiate the ramjet mode in the engines, 
it was necessary to move each inlet 
spike aft until the shock wave reached 
exactly the right location. The inlet 
was then started and running, supply- 
ing us with the power we needed to 
reach top speed. 

The SR-71 was truly born to run. 
When we found ourselves at high 
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Complex SR-71 maintenance Includes work 
on the mighty J- 58$. 

Mach in the Blackbird with less fuel 
than we needed, we pushed it up. 
That's right. We'd go even faster be- 
cause the aircraft became more effi- 
cient. However, there were increased 
risks associated with the higher 
Mach. 

Occasionally, we'd lose control of 
the shock wave entering one of the en- 
gines, causing a condition known as 
"unstart." The result is violent asym- 
metric thrust that can cause the cock- 
pit canopy to slap you hard on the side 



of the head, while bringing on s.;vere 
turbulence, erratic attitudes, and 
rapid altitude and airspeed changes. 
In other words, all hell breaks loose. 
Failure to recover the inlet could 
mean a long, bumpy ride down to saf- 
er altitudes and airspeeds. 

Problems such as these have be- 
come far less frequent as the Black- 
bird's development has progressed. 
With the best maintenance in the 
world, this aircraft is incredibly reli- 
able. It does, however, require a tre- 
mendous amount of logistical and 
maintenance expertise. Each flight 
was like a land speed record run. A lot 
of preparation goes into making an 
aircraft go the speed of a rifle bullet in 
the top 1% of the atmosphere. 

But the view from 80,000 ft. made it 
all seem worthwhile. The cloudless 
sky is the deepest dark blue, almost 
black at times. Visibility stretches for 
hundreds of miles, and you can plainly 
see the curvature of the Earth below. 
On more than one mission, I've seen 
the Sun rise and set multiple times, as 
we outraced daylight across the plan- 
et's surface. 

Upon completion of their first oper- 
ational mission, members of each new 
air crew entered a select group. They 
each became a Habu, named for a co- 
bra-like snake common on the island 
of Okinawa. When natives there first 
glimpsed this strange-looking black 
machine in the mid-'60s, they pointed 
and exclaimed, "Habu! Habu!" It was 
(Please turn to page 10j) 



highways. They had to find a way to take apart the wing inboard 
of the hinge. No one, not even Lockheed, had done that before. 

After deskinning the wings, Francis and Koen found what 
they needed: a splice joint that threaded between all the major 
wing frame members just inboard of each nacelle. With the 
help of some laid-off aerospace workers, they removed the 
bolts along the seam. The moment of truth came when a small 
hydraulic ram nudged the nacelle away, leaving it dangling 
from the end of a crane. 

"As soon as we had both nacelles on the ground, it was a 
piece of cake," says Koen, half joking. All they had to do was 
get the 1 0O-ft.-long fuselage and four other pieces, each of 
which constituted a wide load, across the country. They drove 



in convoy to Galveston, Texas, startling bystanders and stop- 
ping in to make a presentation at a high school along the way. 

At Galveston, they loaded the bird on a barge, and pulled it 
around the Florida Keys to Jacksonville. After stopping to pick 
up a restored A-7E Corsair and an M-42 Duster mobile anti- 
aircraft gun, also destined for the museum, they headed on to 
New York. 

The last step was to hoist the plane 60 ft. onto the deck of the 
retired aircraft carrier Intrepid, where the museum is housed. 
With the help of a 1 50-ton barge crane, the largest in the North- 
east, it went off smoothly. For the first and only time in history, a 
Blackbird landed on the deck of a carrier. It rests there 
now — the crown jewel of the Intrepid's collection. —Abe Dane 
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Spring-cleaning at the 
PM garage — four 
veterans head for home. 

• As spring heads toward summer, 
several members of our long-term 
fleet are headed back to their respec- 
tive manufacturers. How well did 
they respond to the tortures of life in 
the Big Apple? Generally, very well 
indeed. But we have some footnotes. 

Chevrolet Blazer S-1 0 

Aside from trucks used by profession- 
al outback guides, we think few sport/ 
utility vehicles see as much hard duty 
as our Blazer has over the past 10 
months. And we also think few stand 
up to hard use any better. 

In 10,449 miles, our Blazer has run 
on just about every surface imagin- 
able, including lots of snow and slush 
during winter commuting. Its 4wd 
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TOYOTA 
PREVIA LE 
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system has kept us going in conditions 
that defeat ordinary passenger cars, 
and we regard it as state of the art in 
terms of convenience. 

We've also upgraded our opinion of 
the S-10 Blazer's towing capabilities. 
If the load has the aero properties of a 
barn — a horse trailer, for example — 
the Blazer labors. But when we 
hitched up a U-Haul car dolly to tow 
an Olds Calais, the Blazer did the job 
without even breathing hard. 

Throughout our test, the Blazer 
averaged just over 22 mpg, and man- 
aged almost 25 in highway running. It 
doesn't use oil, and performance has 
improved with the miles. 

As the Blazer heads back home to 
bowtieville, we have only two criti- 
cisms. First, we'd like to see Chevy 
reengineer the heating system with 
an eye to balancing air circulation be- 
tween the front and rear of the vehi- 
cle. Second, we think there are too 
many squeaks and rattles, even allow- 
ing for hard use. 

But on balance, we've been im- 
pressed with the S-10 Blazer's appe- 
tite for hard work and its all-around 
durability. —Tony Swan 

Toyota Previa LE 

Since its introduction almost two 
years ago, we've been itching to 
spend more time with the swoopy new 
Previa minivan. Accordingly, as our 
Pontiac Trans Sport evaluation 
neared its conclusion, we ordered a 
new Previa LE to replace it. 
The Previa came with Toyota's All- 

CARS 




Trac all-wheel-drive system, a 4- 
speed automatic transmission, a very 
nice AM/FM/cassette/CD sound sys- 
tem, air conditioning, antilock brak- 
ing and 79 miles on the clock. The base 
price is $14,698, but our LE had a 
$26,237 window sticker. 

We've put only 1078 miles behind us 
at this point, but we do have some ini- 
tial impressions. 

Tops under this heading is Previa's 
handling. This is the only midengined 
minivan — the 138-hp 2.4-liter dohc 
16-valve 4-cylinder is under the front 
seats — and the weight distribution 
makes the Previa as balanced and pre- 
cise as anything in its class. 

The All-Trac system, which splits 
torque 50/50 front/rear (the basic 
Previa is rear drive), does a good job 
in slushy going, and the transmission 
makes the most of the power. 

Regarding the latter, we expect to 
be more impressed once the Previa 
has acquired more mileage. New, it's 
a trifle sluggish off the line and a trifle 
noisy in hard acceleration. 




We've also had problems with a 
sticky driver's-side power window, 
and we're surprised that Toyota ne- 
glected to build small-object storage 
— coins, for example — into the Prev- 
ia's double-curved dashboard. 

Fuel economy is okay so far at 21.2 
mpg in all-around driving, and aside 
from the sticky window, we find the 
Previa's level of fit and finish up to 
Toyota's high standards. Ride quality 
ranks near the top of the minivan 
class, and we look forward to the 
miles that lie ahead. — Tony Swan 

Ford Escort GT 

With 6315 Southern California miles 
behind it, our Escort GT just keeps 
getting better. Our initial reserva- 
tions about indifferent response from 
the Mazda-supplied 127-hp 1.8-liter 
dohc 16-valve 4-cylinder engine have 
long since evaporated. For pure go- 
power, the Escort GT ranks with the 
other subcompact hot rods. 

The break-in process has also taken 
the notchiness out of the 5-speed 
gearbox, improving the feel and pre- 
cision of the shifting. 

As sporty subcompact handling 
goes, the Escort GT falls somewhere 
in the midpack. On canyon roads, we 
sometimes wish there was a little 
more roll stiffness and perhaps a little 
more in the way of contact patch than 
the 185/60R-15 tires afford. 

On the other hand, ride quality is 
pleasant, and if the bucket seats lack 
lateral support for hard cornering, 
they're great for freeway cruising. 
Although multivalve engines 
can be thirsty, the Escort GT con- 
tinues to deliver excellent fuel 
economy. We've topped 35 mpg 
on the open road, and our lowest 
reading for a single tank, in- 
volving freeway rush-hour stop 
and go, came in at 26.7. 

We've had no problems of any kind, 
indicating that this hybrid (Mazda 
platform, Mazda powertrain, Ford 
bodywork, Ford of Mexico assembly) 
is up to Ford quality standards. And 
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we continue to believe the Escort GT 
is a well-planned blend of perform- 
ance, comfort and practicality. 

—Rick Titus 

Chevrolet Caprice 
Classic 

One of the reasons that well over half 
of New York's taxis are Chevy Ca- 
prices is because they've proved they 
can take the pounding and abuse that 
goes with driving in Gotham. 

Our experience with our 1990 Ca- 
price Classic pretty much parallels 
that of the taxi drivers. With 12,743 
miles on the odometer, most of them 
accumulated in and around New York 
City, our Caprice is as tight and 
rattlefree as the day we picked it up. 

Generally speaking, we enjoy the 
Caprice's roominess and smooth ride 
on the open road. It also does a good 
job of ironing out New York's crater- 
ed thoroughfares. 

Smooth also describes the Ca- 
price's small-block V8, and if it's a tri- 
fle anemic when it comes to passing 
power, it compensates with decent 
big-car fuel economy: 16.8 mpg 
around town, 23.9 on the freeway. We 
should note, though, that in the last 
few days before our Caprice went 
home, we detected a moderate spark 
knock. A tank of 89-octane unleaded 
cured it, but through most of the test 
the Caprice ran well on anything. 

We do find a couple other critical 
comments sprinkled through the log- 
book. The Caprice's handling, for ex- 
ample, leaves something to be desired 
in avoidance maneuvers — too much 
body roll, excessive understeer, slug- 
gish transient response. We look for- 
ward to driving the Caprice LTZ, 
with a suspension setup designed to 
minimize these traits. 

We also feel that Chevy should put 
larger mirrors in the outside hous- 
ings. The glass is simply too small. 



But in sum, we think Chevy has 
done a good job of updating the tradi- 
tional American full-size car. We're 
particularly impressed with the 
Delco-Moraine antilock braking. 
GM's low-cost system brings ABS to 
the threshold of industry-wide afford- 
ability, which is, in our view, a far 
more important safety improvement 
than airbags. — Tony Swan 

Honda Accord EX 

With almost 15,000 largely carefree 
miles showing on its odo, our Accord 
is going home to Honda. Fuel econo- 
my remains unchanged at 24.2 mpg in 
urban commuting service and just 
over 29 on the cruise control. It uses 
virtually no oil between changes. It's 
been as reliable as a refrigerator. 

Aside from the motorized seatbelt 
baulking from time to time and the ir- 
ritating brake/shift lever interlock — 
engaging the Overdrive detent is a 2- 
step process from Neutral — we have 
no serious complaints. 

On the whole, our Accord has been 
a solid performer throughout its term 



^ . ice. It provides everything 
mainstream America wants in a small 
family sedan — comfort, roominess, 
good fuel economy and bulletproof re- 
liability. And if our test staff finds it a 
trifle bland, we're nevertheless im- 
pressed with the subtle engineering 
that gives any driver an edge — out- 
standing sightlines in every direction 
and excellent control layout. 

It's easy to see why this car is 
America's best seller. — Mike Allen 

Pontiac Trans Sport SE 

After nine months of serving as PM's 
errand runner, antique-show treas- 
ure hauler, furniture mover and all- 
around commuter, our Pontiac Trans 
Sport has gone home. We're sorry to 
see it go. Few minivans are as versa- 
tile and generally useful as this one. 

This doesn't mean we don't see 
room for improvement. We regard 
the 120-hp 3.1-liter V6, though 
smooth, as no better than adequate, 
and we think a 4-speed automatic 
would do a better job than the 3-speed 
currently employed. (We understand 
from General Motors sources that 
both these criticisms will be ad- 
dressed in '92 models.) 

Over the course of 1 1 ,497 miles, the 
logbook shows several entries com- 
plaining about wind noise at freeway 
speeds. At suburban speeds, this 
noise is replaced by three or four per- 
sistent squeaks from the chassis. 

All-around fuel economy over the 
course of the test rates as acceptable 
at 20.6 mpg, but only just. 

On the other hand, the plastic body- 
work has held its shape and finish ex- 
ceptionally well, the head-turning 
styling promises to look new for 
years, and the easily removable seat- 
ing is still best of breed. There are 
minivans with more grunt and better 
handling, but when it comes to adapt- 
ability, this one's tops. — Tony Swan 
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COMPARISON TEST 




We go toe to toe in five superstar, 
cross-trainer sneakers to find out if 
they're high tech or hype. 

BY JOE SKORUPA, Boating/Outdoors Editor 
PM Photos by Brian Kosoff 

• Nobody wears sneakers anymore. You wear Nikes or 
Reeboks or L.A. Gears. And, you don't run or jump or 
workout anymore, either. You pump up, get air or cross 
train. You do whatever one 6odacious athlete says be- 
cause he seems to know everything about everything. 
Or you simply do it. Because it needs to be done. 



Most of us are too smart to be fooled by superslick TV 
commercials, but it's hard to remain completely unim- 
pressed, especially about athletic footwear. Let's face 
it, the simple sneakers of our youth have gone through 
some radical changes. Today, they come with canti- 
lever soles, gel systems, air cushions, buckle straps and 
built-in pumps. Prices have changed, too. It costs about 
$100 to step out in shoes endorsed by megastars like 
Michael Jordan and Bo Jackson. 

To make matters even more confusing, each athletic 
shoe has a sports-specific design. The 1991 Nike cata- 
log, for example, is 164 pages long and features hun- 
dreds of highly specialized shoes. Do you really need a 
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HOT FEET 



closet full of $100-a-pair sneal 
you pursue more than one sport? 

To find out, we went to the Mid- 
town Manhattan branch of Herman's 
World of Sporting Goods and pur- 
chased 25 pairs of state-of-the-art 
sneakers . . . uh, sports shoes. We 
gave five pairs — midheight cross 
trainers from Asics, Avia, L. A. Gear, 
Nike and Reebok — to five PM edi- 
tors. Then we tested them toe to toe 
for two months, analyzing their per- 
formance while running, working out 
with fitness machines, bicycling, 
playing basketball, racquetball, soft- 
ball and just plain street walking. 

Like other PM comparison tests, 
the ability to switch in midtest from 
shoe to shoe revealed striking differ- 
ences in construction, design and per- 
formance. But unlike other PM tests, 
no hard data was produced. To pick 
the winner as objectively as possible, 
we established nine rankable catego- 
ries and added up the results. We 
used a l-to-5 ranking system, and the 
shoe with the lowest total won. 

Reebok Pump SXT 

Believe it or not sports fans, the 
Pump is for real. It may look gaudy 
and take some getting used to, but 
once it's dialed in, the Pump makes 
your feet feel like they're wearing 
custom-fit gloves. 

The purpose of the Pump system in 
the SXT, which is unclear in advertis- 
ing, is to provide a self-determining 



$1616.00 J>"3« ^n^nD 
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>K PUMP SYSTEM 

LATEX AIR-COMPRESSOR BALL 



INFLATABLE POLYURETHANE CHAMBERS 




VISIBLE HYTREL 
FOAM MIDSOLE 



MIDFOOT STABILITY BAR 



RUBBER OUTSOLE 




REMOVABLE SOCK LINER 



fit. Inflatable chambers are located in 
a wide tongue that surrounds the top 
and sides of the foot: Fill by squeezing 
an air-compressor bulb and deflate by 
pressing a release button. When 



properly inflated, the air chambers 
mold the shoe to your foot and provide 
tremendous lateral stability and an- 
kle support. 
Even without the Pump, the SXT 



TEST PARAMETERS 

All shoes were purchased by PM from 
Herman's World of Sporting Goods in 
New York. Testing was conducted over a 
2-month period. Five testers stressed the 
shoes in multiple fitness and sports 
activities. The winner was determined by 
adding up points scored in ranked 
categories. Bold numbers on each line in 
the chart indicate ranking. 


>^ 












MAKE/MODEL 


1. REEBOK PUMP SXT 


2. NIKE AIR TRAINER SC III 


Overall Height Heel Height Weight 


6.25 in. 5.25 in, 19.1 02. 


6.25 in. 5 in. 16.7 oz. 


Support 


1 . (tied) Outstanding in heel and fool 


1 . (tied) Terrific, solid but flexible structure 


Comfort 


1 . (tied) Excellent self-adjusting fit 


2. Sensational, except for wide feet 


Cushioning 


1 . (tied) Disperses shock of pounding 


1 . (tied) Air cushions do the |Ob 


Fit And Finish 


2. (tied) Some glue showing, slight misalignments 


2. (tied) One came with ragged inner lining 


Style 


2. (tied) Good, but tor gaudy tongue, day-glo green 


2. (tied) Great, except for busy strips and slashes 


Durability 


2. (tied) Superb, except one Pump had slow leak 


3. (tied) One lace eyelet ripped out 


Versatility 


2. (tied) A bit heavy for running, otherwise great 


1 . A true multimission shoe 


Special Features 


The Pump inflatable chamber, midfoot stability bar 


Air-cushioning system, Dynamic Fit inner sleeve 


Price As Tested 


$1 14 


S109 


Address 


Reebok, 100 Technology Dr., 
Stoughton, MA 02072; (800) 843-4444 


Nike, 1 Bowerman Dr., 

Beaverton. OR 97005; (800) 344-NIKE 


Rubber Sole 

Despite the differences in soles, the test 
team found no shoe provided better 
traction. Black soles, made with durable 
carbon, leave marks on Indoor courts and 
aren't used on cross trainers. 


& '% 
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(Strength Cross Training) is a well- 
made shoe. It received top marks for 
its lacing system, style, construction, 
cushioning and durability. 

Despite its strong points, the Pump 
isn't for everyone. It's the heaviest 
shoe in the test and the most expen- 
sive ($114). Fit and finish was uneven: 
Glue showed in some seams, and the 
lateral-support bars were slightly 
misaligned. Breathability is minimal. 
And in one shoe, a slow air leak devel- 
oped, prompting the tester to fill out a 
manufacturer warranty card in case it 
deteriorated further. 

Also, the Pump SXT is only moder- 
ately versatile. It's best suited for 
workout routines and sports that in- 
volve only short bursts of speed. Bas- 
ketball for more than an hour and jog- 
ging suffer because of the shoe's 
weight penalty. 

Nevertheless, the Pump is a legiti- 
mate sports-tech breakthrough, and 
whatever the SXT does, it does ex- 
tremely well. 

Nike Air Trainer SC III 

Like the Pump, the Nike Air Trainer 
bristles with trick features. Unlike 
the Pump, the Air Trainer's technol- 
ogy blends seamlessly into the struc- 
ture of the shoe, like the clear window 
in the heel that offers a glimpse of the 
trademark air cushions. The sports- 
tech features and the shoe itself per- 
form so well that you almost forget it's 
there. One tester likened the experi- 



ence of wearing the Air Trainer to 
"the incredible lightness of being." 

In addition to being lightweight, 
the Air Trainer scored high marks for 
its lacing system, style, cushioning, 
support and breathability. It was also 
the test's versatility champ — a shoe 
for all sports seasons. 

So why did the Pump beat out the 
Air Trainer? The test team split on 
the effectiveness of the Dynamic Fit 
Sleeve, a system of elastic straps con- 
nected to the tongue that literally hug 
the foot like a glove. According to our 
testers, athletes with wide feet may 
not like this high-tech feature, while 
others may love it. Fit and finish was 
outstanding except for one shoe that 
had a ragged inner lining. In this same 
shoe, a plastic lace eyelet ripped out, 
which counted against it in durability. 
It was also our second most expensive 
shoe at $109. 

Nike invented the cross-trainer 
concept and, with a few caveats, the 
Air Trainer is the closest thing to be- 
ing a true multimission shoe. 

Avia 1385 

It's not surprising that the Avia cross 
trainer isn't as glitzy as the Reebok 
Pump. Avia is a division of Reebok, 
which apparently reserves top-of- 
the-line technology for itself. But this 
isn't necessarily a drawback. The 
Avia 1385 achieves modest success by 
focusing on fundamentals. 
The two major features on the Avia 



1385 are a cupped design at the heel, 
called a Cantilever sole, and some- 
thing called ARC technology — a hon- 
eycomb of cushioning arcs in the fore- 
foot made of flexible Hytrel. The 
effect of these highly marketed com- 
ponents is to provide a fair amount of 
cushioning that's good, but clearly a 
notch below the leaders. 

The 1385 received high marks for 
its lacing system, fit and finish, 
breathability, durability and in the 
all-important versatility category. 
Also, lightness of weight and fairly 
good marks in comfort and support 
contributed to its do-it-all effective- 
ness. Eye appeal was above average, 
except for a speckle design that 
looks like a botched paint job. 

Another modest plus for Avia is 
value. While the testers felt all the 
cross trainers were too expensive, the 
1385 ($79) takes a less painful bite 
than Nikes or Reeboks. Overall, the 
nothing-fancy approach works well 
for Avia, but this may be about to 
change. A new top-of-the-line Avia 
cross trainer, the 1410, was intro- 
duced just as our testing came to an 
end. In addition to ARC technology 
and the Cantilever sole, the 1410 fea- 
tures something called a Compression 
Chamber in the heel and carries a 
high-tech price tag: $120. 

L.A. Gear Muscle 

Within the past couple of years, L.A. 
Gear high stepped its way into the 




3. AVIA 1385 




4. L.A. GEAR MUSCLE 




5. ASICS GT LYTE 



6in./4.75in./17.2oz 



6 75 in. 5 75 in 183oz. 



7.5 in 6.25 in. '18. 2oz 



2. (tied) Fine in ankle, less in foot 



2. (tied) Fair in ankles, less in foot 



3. Ski-boot design is stiff, but loose 



3. Wide feet have trouble, others fine 



1 . (tied) Good overall, even for wide feet 



4. Awkward, bulky superstructure 



2. Although low tech, one of the best 



3. (tied) Somewhat dead, but not bad 



3. (tied) Fair, one of its best sports-tech features 



1 . (tied) No glitches, well detailed 



3. Some glue, stitching and lace system problems 



1 . (tied) Great out of the box 



2. (tied) Nice clean look marred by while speckles 



1 . Voted best dressed, good colors and design work 



3. Bulked up. garish buckle 



1. Takes a licking and keeps on kicking 



3. (tied) White polish scratches off. sole wears easily 



2. (tied) No glitches except for quick wear on sole 



2. (tied) Nothing fancy, but sound in the basics 



3. (tied) A cross-trainer wannabe, best for walking 



3. (tied) Too heavy for running, indoor fitness best 



Cantilever sole, cushioning arcs (ARC) in forefoot 



Self-adjusting arch, otherwise fairly simple 



Gel System, ankle collar with buckle strap 



$79 



$69 



$100 



Avia, P.O. Box 23309. 

Portland, OR 97223; (800) 345-AVIA 



L.A Gear. 4221 Redwood Ave., 

Los Angeles. CA 90066; (800) 252-4327 



Asics Tiger. 1 0540 Talbert Ave. , 

Fountain Valley. CA 92708; (800) 766-ASIC 
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No. 3 slot in sports footw 
Nike and Reebok. Marki 
had a lot to do with it and so did an em- 
phasis on eye-pleasing design. But be- 
yond these peripheral strengths, the 
test team didn't find much else to rec- 
ommend in the Muscle. 

The Muscle is indeed stylish. It is 
among the leaders in comfort, too. 
However, fit and finish was marred 
by glue showing in the seams and mis- 
aligned stitching. Durability became 
questionable when normal scuffing 
revealed that some forefoot leather 
was gray beneath a coat of white 
paint. Cushioning, support and 
breathability were judged fair. 

In the category of lacing, the Mus- 
cle really shot itself in the foot. The 
shoes come out of the box double-laced 
— one white, one blue. To convert into 
a standard single-lace configuration, 
it took one tester more than half an 
hour. Tiny lace holes connect the soft 
inner lining to the outer leather. The 
connecting holes are sharply offset, 
either by design or by mistake, and a 
simple task turns into an unnecessari- 
ly difficult ordeal. 

For street walking and fitness ac- 
tivities, where weight, ankle and 
cushioning protection are unimpor- 
tant, the Muscle works fine. For true 
sports activities, the Muscle is strictly 



$1060.00 

pecially occasional joggers and bas- 
ketball players, this will not translate 
into genuine value. 

L.A. Gear's next generation of 
sports technology, called the Cata- 
pult, was introduced recently in a bas- 
ketball shoe. It consists of an air-filled 
rubber ball in the heel placed beneath 
a carbon-fiber strip, which flexes and 
springs back to its original shape. 
Perhaps the Catapult will eventually 
be installed in the Muscle and turn it 
into something more than a stylish 
street shoe. 

Asics GT Lyte 

Asics Tiger shoes made a big splash in 
the late 1980s with a new feature 
called the Gel System. It's a shock- 
dispersing component composed of a 
semifluid, silicone substance encapsu- 
lated in pads that are located in the 
heel and forefoot. 

Hardly a ripple was made about an- 
other important feature — a thick an- 
kle collar that requires a brightly col- 
ored strap and matching buckle to 
close. The effect of this gaudy, awk- 
ward element is to turn a light, flexi- 
ble sports shoe into a stiff, heavy ski 
boot. Despite the shoe's height and 
stiffness, ankle support is minimal. 



le from potential marketing 
s, none of the testers could figure 
out the strap and collar's function. 

On the plus side, the GT Lyte 
scored high marks in fit and finish, 
cushioning and breathability. But af- 
ter a few uses, the GT Lyte's sole ex- 
hibited more wear than the other 
shoes. It is also limited in fulfilling its 
multimission capability. It's probably 
best recommended for indoor fitness 
activities that don't require much 
running. 

Future Asics GT Lyte shoes are 
scheduled to feature a new technology 
called Exposed Gel, which may be lit- 
tle more than a clear window port in 
the soles. While the Asics' designers 
are at the drawing board, our testers 
would recommend that they turn 
their attention to items of genuine 
substance and consider dropping the 
ski-boot collar. 

Perhaps no sports shoe can truly be 
all things to all people. But while spe- 
cialization has its place, few would ar- 
gue that buying a closet full of expen- 
sive footwear is the way to go. Cross 
trainers are currently the hottest 
sports shoe on the market, and they 
attempt to match the multimission ef- 
fectiveness of old canvas-and-rubber 
sneakers. This is a welcome trend, 
but do they have to cost $100? VM 



The Classic Sneaker: Seven Decades Of Cool 



• To kids, sneakers are way cool. Not 
just high-tech, high-priced sports 
shoes, but genuine canvas-and-rub- 
ber sneakers. Kids at high schools, col- 
lege campuses and rock concerts are 
just as likely to be wearing 
high-top, low-tech sneakers as 
Reeboks or Nikes. After all 
these years, sneakers are still 
at the top. 

The Converse All Star, the 
quintessential canvas-and- 
rubber sneaker, was intro- 
duced in 1917. There've been 
modifications over the years, 
but the original design was so 
good, it appears to be timeless. 

The All Star's role as a pre- 
mier sports shoe, primarily for 
basketball, dates to 1 921 . This 
is the year an athlete named 
Charles "Chuck" H. Taylor 
joined the Converse sales 
force and traveled throughout 
the country spreading the 
sneaker gospel. Taylor was a 
star basketball player in the barnstorm- 
ing pro leagues, which were popular 25 
years before the formation of the NBA 
(National Basketball Association). 

Through his own dedication, Taylor 
became much more than a traveling 
salesman. He hosted clinics and pro- 



moted basketball, which was invented 
by Dr. James Naismith in the late 1 800s, 
in its fledgling years. Taylor's tireless ef- 
forts were rewarded with the nickname 
"Ambassador to Basketball." His input 




at Converse also led to important 
changes in the original shoe, and, in 
1923, his name was added to the ankle 
patch. Since that time, to aficionados, 
the most influential sports shoe of all 
time has become known as the Chuck 
Taylor All Star. 



Taylor, who died in 1969, would be 
pleased to know that the sneaker that 
bears his name still sells at the rate of 
approximately 300,000 pairs a week. 
To date, Converse, based in North 
Reading, Massachusetts, has 
sold more than 500 million 
pairs overall. 

A concession the All Star 
has made to modern times is a 
newfound emphasis on style 
and fashion. Today, since it is 
considered primarily a street 
shoe, the All Star comes in 
more than 50 colors, including 
traditional white and black, 
plus navy, red, denim, maroon, 
ice blue, purple, terracotta and 
something called raz. 

A new generation of highly 
specialized leather footwear, 
starting in the late 1960s, final- 
ly surpassed the Chuck Taylor 
All Star as a performance 
sneaker. The torch has been 
passed to competition shoes 
with new designs and technologies. 

Today, Converse Chuck Taylor All 
Stars are more likely to be seen on 
MTV than in the NBA, but the fact that 
they're still popular demonstrates the 
enduring appeal of the original, classic 
design. —Joe Skorupa 
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BUICK LESABRE 



Buick cashes in on quality. 



BY MICHAEL LAMM, Contributing Editor; PM Photos by Ron Hussey 



• There's a new quality car on the 
block, and it's not Japanese. Nor is it 
German. It's made right here in the 
good old U.S. of A., and it's a Buick. 

Who says so? For one, J.D. Power, 
the California research organization, 
says so. The much-publicized J.D. 
Power Customer Satisfaction Index 
tells us that Buick ranks 
right up there with the heavi- 
est of heavy hitters — Mer- 
cedes, Lexus and Acura. 

Power ranked Buicks — all 
Buicks — among the world's 
top 10 in terms of overall cus- 
tomer satisfaction. The Pow- 
er group also tracked 1985 Buicks for 
five years, along with other makes, 
and ranked Buick among the top 10 
for 5-year dependability. 

While we respect the work of the 
J.D. Power organization, we've been 
in the customer satisfaction survey 
business ourselves for more than 40 
years. Clearly, it was time for a PM 
Owners Report on Buick. 

We sent questionnaires to 1000 



owners of 1991 Buick LeSabres. Le- 
Sabre is the Buick nameplate Power 
singled out as having the fewest 
bring-backs in the first 90 days of 
ownership, both in 1989 and again in 
1990. 

And we're pleased to report that 
the experiences of our owners corrob- 




orate the J.D. Power index. Accord- 
ing to our survey, 80. 1% of our Le- 
Sabre owners had experienced no 
problems whatsoever. Our all-time 
top scorer in this category was the 
Lexus LS 400, with a troublefree rat- 
ing of 89.6%, and the most recent 
Acura Legend we surveyed came in at 
82.4%. 

As you'd expect, Buick's quality 
story has had a positive effect on 



sales. Nearly 20% of our respondents 
listed reputation as their main reason 
for buying. 

When we asked LeSabre owners 
what changes they'd like in their cars, 
34.9% replied none — an extremely 
high percentage. 
Just as impressive was the car's 
workmanship rating — 98% 
of our respondents scored 
the LeSabre either good or 
excellent in this category. 
Our owners were plainly 
pleased the domestic make 
comes up to such high stand- 
ards, and many told us they 
were glad to be able to buy American. 

The current LeSabre arrived on the 
scene in 1986 as a member of GM's 
then-new H-body family, a group that 
also includes the Olds 88 and Pontiac 
Bonneville. The '91 LeSabre has un- 
dergone little exterior change since 
1986, and Buick has obviously devot- 
ed engineering and manufacturing re- 
sources to making the car as good as 
possible. 
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Interior got high marks from owners for Its 
roominess and comfortable seating. 



Though smooth and quiet, 3.8- liter V6 lacks 
punch of GIM's more sophisticated 3800 V6. 



LeSabre s gauge cluster would benefit by 
addition of bigger tach and speedometer. 



The LeSabre also shares its 110.8- 
in. wheelbase and front-wheel-drive 
platform with the new Buick Park Av- 



enue series. However, unlike the 
Park Avenue, the LeSabre is the last 
Buick to use the LN3 165-hp version 



of GM's 3.8-liter V6 engine. The rest 
of Buick's bigger cars use the margin- 
ally more potent L27 3800 version of 



SUMMARY OF 1991 BUICK LESABRE OWNERS REPORTS* 



Total miles driven 



1.938,076 



Purchase price: 

Average $18,069 
Range $14.343-$22,261 

Average miles per gallon: 

In town 20.5 

On the highway 27.2 

Major options: 

Power windows/locks 97.1% 

Premium sound system 80.6 

Alloy wheels 36.5 

Tachometer/gauge cluster 29.3 

Antilock brakes 26.7 

Automatic load leveling 22.0 

Leather upholstery 15.0 

Why did you choose the LeSabre? 

Owned Buicks before 43. 7* 

Styling 27.2 

Reliability reputation 19.7 

Price 11.5 
Size 9.0 
Performance 8.6 

Specific likes: 

Styling 41.4% 

Ride 39.2 



Comfort/roominess 38.5 

Handling 33.3 

Fuel economy 23.8 

Power/performance. 17.2 

Specific dislikes: 

No complaints 20.0% 
Shoulder harnesses chafe 13.3 
Fuel economy 5.2 
Squeaks/rattles 4.3 
Power door locks 3.8 
Paint chips too easily 3.8 
Price 3.3 

Suggested changes: 

No changes 34.9% 
Improved shoulder belts 9.6 
Airbags added 6.4 
Improved fuel economy 6.4 
Standard antilock brakes 4.0 

Workmanship rating: 

Excellent 55.6% 

Good 42.4 
Average 1.6 
Poor 0.3 

Front-seat comfort: 

Excellent 60.3% 

Good 36.1 



Average 
Poor 

Rear-seat comfort: 
Excellent 
Good 
Average 
Poor 

Any mechanical problems? 

No 
Yes 

Types of problems: 

Air conditioning 
Electrical system 
Power locks 
Power windows 
Transmission 
Oil leaks 
Noisy brakes 
Did you handle repairs? 
No 
Yes 

Dealer repairs satisfactory? 

Yes 
No 

Dealer service opinion: 

Excellent 



45.9 
8.2 
3.1 



2.3 Good 
1.3 Average 
Poor 

50.8% Number of vehicles owned 

44.8 This vehicle only 
3.7 Two vehicles 
0.7 Three vehicles 

Four or more 
80.1% Principal driver: 

19.9 Female 
Male 

13.1% Equal 

13.1 Owners' age distribution: 
8.2 Under 29 
8.2 30-49 
8.2 50-plus 

6.6 Would you buy another Buick 
6.6 again next time? 

Maybe 65.2% 
98.4% No 24.0 
1.6 Yes 10.8 
Based on experience, would 
82.7% LeSabre be your choice again? 
17.3 Yes 73.6% 

Maybe 21.5 
42.9% No 4.9 



40.6% 
34.5 
16.5 
8.4 

37.0% 

34.1 

28.9 

1.0% 
15.8 
83.2 



' Percentages might not equal 100% due to rounding up or insufficient data. 
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the same powerplant. 

LeSabre comes in 2-door and 4-door 
body styles, and it's interesting to 
note that the sedan has the edge in 
trunk space — 16.4 cu. ft. versus 15.7. 
Standard equipment includes air, 
automatic transmission, power steer- 
ing, AM/FM/cassette stereo, tilt- 
wheel steering and automatic front 
shoulder belts. 

The LeSabre's automatic front 
seatbelts produced the only major 
gripe about the car. Nearly 10% of our 
respondents complained that the 
belts rubbed their necks. Another 
6.4% thought their cars should have 
been equipped with airbags, and 4.0% 
felt that antilock brakes should be 
standard equipment. 

GM says both these safety features 
will find their way onto the standard 
equipment list soon, which should en- 
hance the next-generation LeSabre's 
appeal even more, since 26.7% of our 
respondents paid $925 extra for the 
ABS option. 

Comfort quotient 

The vast majority of our owners found 
their LeSabres comfortable, quiet 
and responsive. Those who'd owned 
Buicks before — 43.7%> — appreciated 
the 6-passenger spaciousness. 

Buick's DynaRide independent 
suspension also got good marks, with 
39.3% rating LeSabre's ride quality 
good and 54.9% rating it excellent. 
Ride quality, in fact, was second only 
to styling among the car's best-liked 
traits. 

The combination of good accelera- 
tion and respectable fuel economy 
also pleased owners. A few told us the 
tank, rated at 18-gallon capacity, will 
take as much as 21.5 gallons, with 
careful topping off. Combined with an 
owner average mpg of 27.2, this 
yields a range between refills of well 
over 500 miles. 

Among the few problems cited by 
LeSabre owners, the most common 
were electrical — sensors, lights, en- 
gine computer, door locks and power 
windows. A handful also mentioned 
cold-start stalling and balky warm- 
ups. But all these complaints were 
relatively scattered. 

The bottom line 

The acid test in all PM Owners Re- 
ports is whether the respondent 
would buy the same car if he or she 
had it to do all over again. A solid 
73.6% of our LeSabre owners said 
yes, while another 21.5%, waiting to 
get a look at the next-generation Le- 
Sabre (due this fall), said maybe. Only 
5% gave us a flat no. 

What this tells us is that Buick's 
quality program is solidly on track 
and paying dividends. »• 




Due for a styling change next year, the Buick LeSabre's looks nevertheless ranked as the 
No. 1 reason for buying with owners in the survey group. Ride quality, roomy interior and 
ail-around comfort also got high marks. Over 80% of owners reported no problems. 



EDITORS REPORT 



LeSabre Glitch Patrol 



• Like most owners of late-model 
Buicks, we've been impressed with 
the solidity of the cars coming out of 
Flint the past few years. And we wel- 
comed the chance to spend a week 
with a '91 LeSabre in Detroit. 

Naturally, we devoted a fair per- 
centage of this time looking for 
glitches — things that were obviously 
wrong, as well as subtle changes that 
would make this car even better. 

We're happy to report that our Le- 
Sabre glitch patrol yielded a very 
short list of negative comments. The 
3.8-liter V6 is generally quiet and 
smooth. Controls are within easy 
reach, and large knobs make adjust- 
ments simple. Passenger space in- 
side is about as roomy as you'll find in 
a passenger sedan this size. And the 
ride is excellent. 

When we returned the car, we felt 
that Buick's quality claims for the Le- 
Sabre — tops in the U.S. — are easy to 
believe. And overall, we agree with 
the owners' responses. This car 
strikes a very good balance between 
economy, acceptable performance, 
comfort and good handling. 

We also agree with some of the 
owners' specific criticisms, particu- 
larly the irritation of the front seatbelt. 
Also, though generally acceptable, 
the V6 is a trifle anemic when you 
need power at low speeds, which 
leads to excessive noise as the trans- 
mission steps down. The full-dial in- 
strument panel needs separation of 



size and distance between gauges. 
We like the white-on-black color 
scheme, but the speedometer and 
tach should be larger to set them 
apart from the other gauges. 

Our list of things to like, however, 
offsets these relatively minor nit-picks. 

Tops on this list is how quiet the Le- 
Sabre's interior is, particularly at 
highway speeds. This is due in part to 
the low engine speed— 1 600 rpm at 
65 mph. Low rpm also equals good 
fuel economy. 

Interior space is ideal. You may 
never carry six adults at one time, but 
the LeSabre's roominess also makes 
loading groceries or stashing a 
child's seat a low-hassle project. 

We found fuel economy to fall into 
the acceptable range — over 21 mpg 
in the greater Detroit area, up to 29 
mpg at steady highway speeds. The 
LeSabre ranks near the head of the 
fuel-economy class for cars this size. 

We also liked the solid feel of the 
chassis. That spells quality, and 
holds the promise of long, troublefree 
service. Buick built in some extra 
support for the body — concentrating 
particularly on the area of the cowl 
— and the improvement is noticeable, 
especially on rough roads. 

All things considered, we think the 
'91 LeSabre measures up as solid 
goods. And with Buick preparing a 
new style for '92, the end-of-model- 
run '91 s could be one of this season's 
best buys. — Jim Dunne 
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Shift-on-the-fly Insta-Trac.™ America's favorite 4x4 system. 
Bigger standard 2 WD payload than Ford. 
' Unique Chevy Duragrille. 
Exclusive two-tier loading. 
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Chevy WIT 1500. The best 1/2-ton value for your hard-earned money. Last year, 
more truck owners switched to Chevy than to any other truck* One reason, Chevy W/T1500. 
It's priced less than a comparable Ford. + Has more standard horsepower. And gets better 
mileage.** No wonder so many people in the Heartland depend on the Heartbeat. 
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Here are our picks from the Consumer Electronics Show 



BY FRANK VIZARD, Electronics Editor 

• New developments in consumer electronics first ap- 
pear at the industry's Consumer Electronics Show each 
January and June. Here are some of the more interest- 
ing items now in stores. 

CD Docking Station 

JVC's new personal CO players Include a docking 
station that Is wired directly Into a home stereo 
system. The personal CO player can now function as a 
home player. It gets recharged as well. The XLP50J 
lists for $250, while the XLP70J lists for $350. 





Baby Maker 
Ana Liff esa ver 

Plan a child with the Swiss Lady 
watch (far left) from Fidelity 
Electronics of Miami, Florida. A 
product of German research, this 
timepiece indicates the most fertile 
days in a woman's menstrual cycle 
and the days most likely to yield a 
boy or girl. List price is $59. The Casio 
watch (left) measures the wearer's 
pulse rate for blood-pressure 
problems. The BP- 100 lists for $150 
and is available in August. 



VCR And Editor 

The Panasonic Super VHS PV-S4167 videocassette 
recorder also works as a video editor. A shuttle 
control lets you search through a videotape at 1 3 
different speeds so sequences are easy to find. In 
addition, there's a Digital Auto Picture feature 
that boosts the video signal during playback. This 
feature can enhance dubs or improve the picture 
quality of heavily used rental tapes. 
List price of this recorder is $749. 



■ 



Voice Translator 

Want to converse in five languages? Buy — don't hire — an Interpreter for about 
S250. Sold in the United States by British Boston Marketing of Totowa, New 
Jersey, the Interpreter speaks English, Spanish, Italian, French and German. The 
pocket-size device has a 10,000-word, 65,000-phrase database, and the voice is 
very understandable. It also comes with headphones. 



Handheld Video Editor 

Slightly larger than a remote control, the Canon 
VE-100 video editor can memorize the cut-in and 
cut-out points for up to four 
separate scenes. Once the 
edit points are entered, the 
scenes are automatically 
assembled from the play- 
back VCR to the recording 
VCR in the desired se- 
quence. When not in use 
as an editor, the VE- 1 00 
doubles as a 7-function 
remote control. List 
price Is $270. 
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Longer Videotape 

If you like taping epics, never- 
ending soap operas or a night of 
basketball on ESPN, the 1 80- 
mlnute videotape from BASF Is for 
you. The tape will preserve 3 hours 
of programming In the Standard 
Play mode, 6 hours In the Long Play 
mode and 9 hours In the Extended 
Play mode. List price for this blank 
tape Is $11. 



Cordless 
Answerer 

AT&T combines a cordless 
phone with an answering 
machine to make retrieving 
messages a snap. Messages 
can be heard three ways: 
through the cordless 
handset, from the base unit 
or by calling from another 
phone. An audible beep 
from the handset Indicates 
an Incoming message, so the 
base station can be placed 
out of sight. The handset 
needs recharging after seven 
days. List price Is $300. 
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Cellular Phone, 
Pager Combined 

The PagerPhone combines the conve- 
nience of a cellular phone with the utili- 
ty of a pager. Made by Universal Cellu- 
lar, Inc., of Anaheim, California, the 
PagerPhone Is designed to reduce oper- 
ating expenses for the mobile execu- 
tive. The pager allows you to receive a 
message without getting charged cellu- 
lar rates. List price is $ 1 895. 



Tffl 




Palm-Size Encyclopedia 

Put volumes of Information in the palm of your hand, 
thanks to text compression technology. The Franklin 
version (above) is based on the Concise Columbia Ency- 
clopedia and lists for $400. A Selectronics version uses 
the Random House Encyclopedia and lists for $350. 
Both models Include a handy cross-referencing feature 
that makes gathering information easy. The Selectron- 
ics model, which opens and closes like a book, is the 
more portable of the two. Both weigh 1 2 ounces. 




Race Like A Pro 

You've always wanted to be a stock car racer, 
but you've never had the bankroll. Now, for a 
mere $54, you can try Bill Elliott's NASCAR 
Challenge videogame from Konaml. The game 
puts you behind the wheel at Daytona, Wat kins 
Glen and numerous other courses. Our Assistant 
Automotive Editor Mike Allen — a race car driver 
himself— found the game pretty realistic, 
although he notes it's difficult to drive smooth 
and fast. Gentlemen, start your engines ! 





Who's Calling? 

This telephone accessory from Universal 
Electronic Technology Corp., In New York City, 
consults a 1 00-unlt Internal memory with each 
call. If the Incoming caller is on the list, the 
person's name and telephone number is 
displayed. Otherwise, Just the number 
appears. Who's Calling? also records up to 50 
incoming numbers. There's also speed-dialing 
and rapid-search features, as well. This 
machine retails In stores for about $70. 




Long-Range 

Cordless 

Phone 

The Code-A-Phone Epic 9000 
gives new meaning to the 
notion of long-distance 
telephone calling. While it 
looks like a typical cordless 
phone, the signal is actually 
transmitted from the 
handset to the base station 
on the 900 megahertz radio 
frequency. The base station 
then converts the signal for 
transmission on regular 
phone lines. The Epic 9000 
claims a range of up to a half 
mile. That's long distance I 
List price is $250. PM 
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LESSONS OF THE 



Forty-two furious days 
of Desert Storm have 
brought electronic 
weaponry from theory to 
battle-proven practice. 

BY ABE DANE, 
Science/Technology Editor 
PM Illustration by Paul Dimare 
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• The bare arithmetic defies all con- 
ventional military logic. Outnum- 
bered 2 to 1 by a battle-hardened, 
deeply entrenched army ranked 
among the toughest in the world, an 
international coalition goes on the of- 
fensive and retakes an entire country, 
losing less than 200 men. Better 
weapons, better soldiers, better mo- 
rale and better leadership all play a 
part in the victory, but they fall short 
of a full explanation. It is a war won 



almost as if by magic. 

There are indeed forces at work 
here that have little to do with war as 
we know it. One decisive fact stands 
out about Operation Desert Storm: 
Iraq was blind and we could see. Ra- 
dar and electro-optic sensors borne by 
aircraft and satellites blanketed the 
battlefield, tipping us off to every 
movement of men or materiel. An 
elaborate structure of satellite and di- 
rect communications links relayed the 

POPULAR MECHANICS • JUNE 1991 




BLACK BOX WAR 



data back behind the lines, where 
computerized command and control 
equipment made sense of it. Then, 
within minutes, or even seconds, or- 
ders and information were shot to the 
front, bringing almost immediate ac- 
tion. Meanwhile, an array of electron- 
ic warfare equipment put out an elec- 
tronic haze that essentially gagged 
and blindfolded Iraq's military. 

This dominating full-court press of 
the airwaves gave our commanders 
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freedom to control the course of the war. 
They could engage the enemy when 
the odds were with us and avoid him 
when we were outgunned, maneuver 
with adroit precision and strike with 
devastating concentrations of force. 

Invisible warriors 

These capabilities followed from an 
unseen victory on a brand-new battle- 
field — a battlefield where the stakes 
were dominance of the invisible 



reaches of the electromagnetic spec- 
trum. The warriors were less likely to 
be crews of fast jets than men sitting 
hour upon hour at computer consoles 
aboard lumbering converted airliners 
and transport planes. Their weapons 
were an untried generation of elec- 
tronic equipment developed since the 
Vietnam War. Some had seen action 
in shadowy games of cat and mouse 
played along the borders of the Soviet 
Union during the Cold War. But no 
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Thus, just 

that the skies m c omma 

vitally important to success in any 
other, Desert Storm proved that the 
same is now true for the airwaves. 
With the concept established, strate- 
gists around the world will spend the 
coming years dissecting the details of 
this first truly electronic war, seeking 
ways the new art may be perfected. 

Out go the lights 

For Iraqi radar operators, it usually 
began with a scope blanked out by 
static. Around the same time, com- 
munications with air crews and 
ground forces would start to go hay- 
wire. While it might have seemed that 
an electronic plague had suddenly in- 
vaded their equipment, the cause of 
the trouble was more likely many 
miles away. And the confusion was 
prelude to a brutal surprise. 

In a typical scenario, EC-130H 
Compass Call aircraft would ap- 
proach under the protection of F-15 
fighters flying combat air patrol 
(CAP) high above. Trailing weblike 
antenna arrays between their tail 
fins, these converted versions of the 
trusty C-130 Hercules transport car- 
ry electronics gear designed to dis- 
rupt enemy communications. 

"You're trying to buy time," says 
Maj. Lamont Noble, chief of the Com- 
pass Call Management Division of the 
Air Force Tactical Air Command. 
Leading up to a raid, the aircraft 
works in a passive mode, monitoring 
enemy transmissions. Seven opera- 
tors working at computer consoles di- 
vide the radio spectrum among them- 
selves and, under the direction of an 
electronic warfare officer, determine 
the signals to be jammed. Moments 
before the attack begins, their trans- 
mitters spring to life, blanketing the 
selected wave bands with electronic 
noise. "It takes awhile between when 
a guy hears that he's being jammed 




Latest of the DSP mlsslle-warnlng satellites 
awaits launch at the manufacturer. 



and when he switches frequencies and 
gets his communications net reconsti- 
tuted," says Noble. "A delay of 2 min- 
utes in getting a significant message 
through to a lower echelon can be crit- 
ical, because the aircraft are traveling 
8 to 9 miles a minute." 

Ravens and Prowlers 

While Compass Call took out the ene- 
my's ability to talk, radar-jamming 
aircraft such as the EF-111A Raven 
did the same to his ability to see. 
Adapted from the General Dynamics 
F-111A bomber, the swing-wing air- 
craft retains Mach 2.2 performance 
and 2000-mile range, but replaces the 
explosive payload with 7000 pounds of 
electronics. The plane's primary 
"weapon," the AN/ALQ-99E jam- 
ming subsystem, is an enhancement 
of the jammer aboard Navy E A-6B 
Prowlers, which also saw extensive 
action in the war. 




A 16-ft., canoe-shaped radome 
slung along the underside of the fuse- 
lage houses the jammer's high- 
powered transmitters. Receiving an- 
tennas occupy a pod atop the 
reinforced vertical tail. In the cockpit 
to the right of the pilot sits the elec- 
tronic warfare officer, operating com- 
puterized jamming controls that re- 
place the navigation equipment and 
extra set of flight controls aboard a 
normal F-lll. Under his direction, 
the jammer's processors scan for sig- 
nals that match known radar types 
stored in computer memory. Coun- 
termeasures can then be activated, ei- 
ther automatically or manually, to 
match mission objectives. 

The Raven, like its maritime cousin 
the Prowler, can use its radar-blind- 
ing abilities in a variety of ways. As a 
standoff jammer, it may hang back, 
staying out of harm's way while using 
the long reach of its transmitters to 
protect attack routes. On deep pene- 
tration missions, the EF-lllA's 
fighterlike speed lets it hustle along 
with almost any attack formation, co- 
cooning it in confounding signals. Oth- 
er missions include masking an attack 
group as it forms up over friendly ter- 
ritory, and blocking battlefield acqui- 
sition radars in attacks on armor. De- 
spite efforts to knock out Iraqi radars 
early in the war, jamming aircraft 
stayed busy for the duration, with 
missions frequently outnumbering 
aircraft available to fly them. 

The Weasel's wallop 

The knockout punch that often follow- 
ed jamming of air-defense radars was 
delivered by the F-4G Phantom II 
Wild Weasel air-defense suppression 
fighter. Like so many weapons of the 
electronic battlefield, the F-4G is an 
unlikely marriage of new electronics 
and elderly mechanicals. Although 
the airframe, avionics and many other 
systems are shared with the venera- 
ble F-4E Phantom, the Wild Weasel is 
nonetheless state of the art. "The sig- 
nificant difference is that we have 
added the APR-47 — a radar homing 
and warning receiver," says Randy 
Brown, F-4G program manager at the 
Aeronautical Systems Division of the 
Air Force Systems Command. 

Going beyond the radar warning re- 
ceivers carried aboard most fighter 
and attack aircraft, the APR-47 not 
only lets the air crew know their plane 
is being tracked by hostile radar, it 
also tells them exactly where that ra- 
dar is located. The back seater's 7-in.- 
diagonal monochrome screen gives 
him a God's-eye view of the electronic 

ABCCC III consoles coordinated air and 
ground phases of the war. 
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battlefield, with himself at the center 
and the relative position of radars 
shown around him. Thus, the trackee 
becomes the tracker. 

Radar location information is fed 
to High Speed Anti Radiation Mis- 
siles, or HARMs, the Weasel's main 
weapon. The pilot then maneuvers 
to get within the missile's firing en- 
velope, and lets fly. While the missile 
homes in on the radar's signal, the 
aircraft veers away in evasive 
maneuvers. 

Of course, it seldom comes off this 
neatly, for while the F-4G is trying to 
draw a bead on the radar, the radar is 
trying to guide surface-to- 
air missiles against him. 
"It's a gut shot between the 
radar operator and the 
Weasel," says Maj. Jim 
Howard of TAC. If the ra- 
dar operator keeps trans- 
mitting long enough to 
bring a SAM to bear, the 
HARM may hit him. Con- 
versely, if the Weasel pilot 
gets close enough to launch 
a HARM, a SAM may al- 
ready be on the way to take 
him out. 

Still, it beats the old 
ways of the Vietnam War, when as 
Maj. Howard recalls, F-4Cs would fly 
around until they got shot at, then try 
to outmaneuver the missiles and fol- 
low their smoke trails back to bomb 
the launchers. In fact, so effective 
were the F-4Gs in Desert Storm that 
the Air Force has shelved earlier 
plans to retire them before a new F- 
16-based Weasel can be fielded. 

Tactics for technology 

Devising the tactics that combine the 
elements of electronic war into an ef- 
fective force is a monumental task. 
Jammers, air-defense suppression 
aircraft, attack planes, fighters and 
aerial refueling tankers all have to be 
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Although military satellite images were not 
released, the civilian Landsat showed smoke 
from burning Kuwaiti oil wells (left and 
above), and an oil slick (In red) off the coast. 

assembled into cohesive fighting 
groups. These must be armed with 
the ordnance suited to their objec- 
tives, informed of the latest intelli- 
gence relevant to their mission, and 
their actions must be coordinated 
down to the second. 

The amount of information to be 
tamed in flying the typical 2000 sor- 
ties a day was truly mind-numbing. 
Gen. Charles Horner, the Central 
Command's air commander, de- 
scribed the job saying, "A lot of com- 
puters bring together the tens of 
thousands of minute details — radio 
frequencies, altitudes, tanker rendez- 




expected contingencies responded to, 
and coordination maintained. Per- 
forming much of this work were air- 
craft known as ABCCCs, or Airborne 
Battlefield Command Control Cen- 
ters. Consisting of conventional C- 
130s with a 47-ft.-long command cap- 
sule installed, the ABCCCs served as 
a sort of forward extension of the 
TACC. 

Front office 

In its latest configuration, the 
ABCCC III (see Tech Update, page 
33, Nov. '90), the aircraft contains 
computer consoles for 10 battlestaff 




French civilian SPOT satellite Images compare 30- and 10-meter resolution in pictures of Manhattan. 
Military satellites have resolution that goes down to a few inches. 



vous, bomb configurations, who sup- 
ports whom, who's flying escort. "The 
result goes into a daily 600-page com- 
puter printout called the Air Tasking 
Order, or ATO, which was distribut- 
ed to every allied air base. Gen. 
Homer compared it to a single sheet 
of music ensuring that "everyone 
sings the same song." 

Creating the ATO was the primary 
job of roughly 100 people working at 
computer terminals in an inflatable 
tent known as the Tactical Air Con- 
trol Center (TACC), or less formally 
as "The Bubble." 

With the day's ATO in the field, 
there remained plenty of work to be 
done. Progress had to be tracked, un- 



members and two communications 
personnel. The entire ATO for each 
day was stored onboard in optical 
disc form. Attack pilots would check 
in with ABCCC when entering the 
combat zone for last-minute updates 
on their targets from personnel moni- 
toring displays of radar, reconnais- 
sance and mapping data. On their way 
out, they'd check in again to give ini- 
tial bomb-damage assessment re- 
ports that would help ensuing waves 
of aircraft. 

As the battlefield became littered 
with demolished armor and Iraqi de- 
coys, it became more difficult for pi- 
lots to find fresh targets. One solution 

(Please turn to page 111) 
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TO FEEL 10,778 FEET TALL'.' 

The 1991 Toyota 4x4 Deluxe V6 is one truck that's not afraid of 
heights. Its gutsy 3.0-liter electronic fuel-injected V6 pumps out 1 
horses and enough torque (180 ft.-ms.) to help you make the grade 
and then some. No wonder it's the number-one-selling compact 
4x4, import or domestic, 10 years running* With Toyota's legendary 
reliability you've got what it takes to call anyone's bluff— even on 
Mt Rose at 10^78 feet. Call 1-800-GO-TOYOTA for a truck brochure 
and the location of your nearest dealer. 

7 love what you do for me" 
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viduals, and forothei 
quire they be physically separated 
from their offices for long periods of 
time, the age of truly portable com- 
munication has arrived. A collection 
of products already on the market 
— and a raft of new ones arriving all 
the time — makes it possible for to- 
day's road warriors to use their cars' 
cellular telephones to perform just 
about any function that can be done in 
a modern office. 

Using equipment that marries cel- 
lular phone technology with computer 
capability, a traveling sales represen- 
tative can transmit and receive orders 
and product specifications between 
his laptop and his company's host 
computer. Busy executives can now 
write memos in their cars and fax 
them all over the world. On a more 
lifesaving note, emergency re- 
sponse teams can punch up the medi- 
cal histories of accident victims. 

There will be an estimated 7 million 
cellular phone users in the United 
States by the end of this year, accord- 
ing to telephone company projec- 
tions. Average cellular telephone 
costs are just a few hundred dollars, 
with some stripped-down models sell- 
ing for less than $100. Along with the 
low price, improved service is attract- 
ing new users and is making tht 
mobile office concept practical. Th< 
glitch rate of problems affecting 
cellular phones has dropped from 
one in seven calls in 1984, to about 
one in 500 today. 

Cellular service levels should 
improve even more dramatically in 
the very near future with the ad- 
vent of digital networks. Two new 
technologies — time-division multip 1 e 
access (TDMA) and code-division 
multiple access (CDMA) — hold out 
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The first generation of TDMA, 
which has already gone through the 
telecommunications industry stand- 
ards approval process, offers three 
times the capacity of the current ana- 
log system. Further refinements will 
result in even more signal-carrying 
capability. One company has begun 
testing a version with 15 times the 
capacity of analog. 

CDMA, a technology developed by 
San Diego-based Qualcomm, Inc., 
claims 20 times the capacity of analog 
in its first-generation system. Al- 
though it has yet to go through the in- 
dustry standards approval process, 
big cellular carriers such as Ameri- 




Ricoh's tiny fax machine fits snugly into a 
corner of your briefcase. 
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Toshiba's notebook computer includes an internal modem that allows for easy communica- 
tions via either cellular or landllne phone systems. All you need is the proper cable. 



tech and NYNEX Mobile Communi- 
cations are very interested in it. 

While the increased capacity of- 
fered by digital cellular networks will 
be a boon — especially for car-phone 
users in such cities as Los Angeles 
and New York, which frequently suf- 
fer from cellular gridlock during 
prime commuting hours — it promises 
other service improvements to the na- 
tion's road warriors. Since mobile of- 
fice equipment will be able to tap di- 
rectly into high-end digital-based 
services such as ISDN, error rates in 
fax and data transmissions will be 
greatly reduced. 

Would-be road warriors have sev- 
eral options in setting up their mobile 
offices: You can assemble your own 
system using a conventional landline 
modem, you can opt for equipment 
specifically designed to work with a 
cellular telephone, or you can choose 
one of the integrated packages that 
bundles a laptop computer with all 
the required cellular communica- 
tions hardware and software. 
Most laptop computer makers — in- 
uding Toshiba, NEC, Zenith and 
Compaq — design their machines with 
space for an internal modem. An in- 
creasing number of models include a 
nodem — and sometimes even a fax 
board — as standard equipment, but 
virtually all offer Hayes-compati- 
ble 2400bps modems as an option 
~or prices ranging from $350 to 
$600. 

Third-party suppliers can offer 
cheaper alternatives. Megahertz 
Corp., for example, makes inter- 
nal modems and other laptop en- 
hancement products compatible with 
all the major models. Prices range 
from $199 for a 2400bps internal mo- 
dem to $599 for an internal 9600bps 
fax/2400bps modem board. Holmes 
Microsystems offers a similar lineup. 

One disadvantage of internal mo- 
dems for mobile-office users is that 
most draw battery power from the 
laptop, even when they are not being 
used. Portable external modems, 
powered by a standard 9-volt battery 
and about the size of a cigarette pack, 
are a good alternative. Touchbase 
Systems offers WorldPort 1200 ($199) 
and WorldPort 2400 ($359), which 
plug into any serial port. 

The core of the mobile office is the 
laptop computer. As has been the case 
in so many other areas of electronics 
technology, laptops are becoming 
even smaller, lighter and cheaper. 
The latest generation, dubbed note- 
book PCs, can weigh 5 pounds or less 
(compared to 12 or 14 pounds for most 
laptops), are priced from $700 to 
$5000 and often include a modem as 
standard equipment. 
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Depending upon the type of equipment, you may need an acoustic coupler that wraps 
around the handset of the cellular telephone for data transmission. 

Notebook buyers have no lack of 
models to choose from. Well-known 
names like NEC, Panasonic, Sanyo, 
Sharp, Tandy, Toshiba, Zenith and 
others are also players in this market. 
Toshiba, in fact, includes an internal 
modem with its laptop computers. 
Dubbed the T24D/X, it's designed 
for both cellular and landline commu- 
nications. 

Spanning the gap 

The tricky part of mobile computing 
is spanning the gap between the 
cellular telephone-equipped ve- 
hicle and the landline infra- { 
structure. Tapping into the 
landline system is generally 
done via an RJ-11 phone jack, 
but many cellular phones 
don't have one. The road 
warrior needs an interface 
device, either an acoustic coupler or a 
direct-connectjack. 

Acoustic couplers fit over the hand- 
set of most telephones, including cel- 
lular-models. The couplers are avail- 
able at electronics retailers such as 
Radio Shack, but you may still need a 
connector to hook the modem to the 
coupler. Computer Products Plus of- 
fers a line of Road Warrior Toolkits 
that include a collection of adapters 
for that purpose. The kits are priced 
from about $50 to $280. 

A better way to link a computer or 
fax machine to a cellular phone is with 
a direct-connect jack. There are two 
types. A simple jack provides the dial 
tone that is missing from a cellular 




The briefcase of the future will hold a laptop 
computer, fax machine, phone and printer. 

phone but which is necessary to make 
data communications equipment 
work. While it supplies the necessary 
signaling capability, it cannot handle 
advanced features like auto-dialing or 
auto-answering. Simple jacks retail 
for around $200. 

A "smart" jack allows you to use 
your computer or fax machine's auto- 
answer and auto-dial features by pro- 
viding an off-hook tone that lets the 
data equipment know if the telephone 
is ready to receive. It also provides a 



dial tone for the RJ-11 jack, allowing 
you to hook up an answering machine 
or other telecommunications device. 
The smart jack also produces the 
tones required to make credit-card 
calls and access electronic informa- 
tion services. Prices are in the $400 
to $500 range. 

Some faxaholics just can't bear to 
be out of reach of their facsimile trans- 
mission machines even for a short 
time, and now they never have to be. 
Portable fax models come in a variety 
of configurations and range in price 
from about $600 to about $2300. The 
smallest of all is Ricoh's PF-1, which 
the maker boasts has won a spot in 
The Guinness Book Of World Re- 
cords for its diminutive size. It 
weighs just 5V4 pounds and measures 
11 x 7 x 2 in. The unit can run off a re- 
chargeable battery pack, a car's ciga- 
rette lighter or standard AC current. 
Not quite so small is its price tag, a 
hefty $1695. 

For those looking to set up a com- 
plete mobile office in one fell swoop, 
several companies offer bundled sys- 
tems with cellular phone, computer, 
fax machine and all the required com- 
munication link-up equipment in a sin- 
gle carrying case. Offerings include 
Spectrum's LapPak, Intelligence 
Technologies' ITC 386 XCEL and Se- 
cure Technologies' Portable Cellular 
Workstation. Expect to pay any- 
where from $4500 to more than $8000 
for these systems. If you already own 
much of the gear you need, you can 
buy just the briefcase from companies 
like Innovative Manufacturing Corp. 
One Softcase model made by Innova- 
tive can fit a laptop, printer, fax ma- 
chine and cellular phone into its vari- 
ous cavities. Such cases may be the of- 
fice briefcases of the future. 

Avoiding problems 

Fax and modem transmissions are 
also vulnerable to the fading and sig- 
nal noise often associated with cellu- 
lar hookups. Those glitches can dis- 
tort or destroy data. Data can also be 
damaged during the switch from one 
cell site to another. 

Spectrum is addressing this prob- 
lem with a cellular operating envi- 
ronment called SPCL. It includes an 
error-correcting protocol and the 
technology for interfacing with and 
controlling the cellular phone. SPCL 
is available to users of Spectrum's 
BridgePlus modem, and the technol- 
ogy has been licensed to a number of 
laptop computer makers. 

Another cellular error-correction 
protocol is MNP, which is incorporat- 
ed in some laptop internal modems 
and in the products of many third-par- 
ty modem suppliers. Wt* 
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WITH KREEPY KRAULY.® THE ONLY 
AUTOMATIC POOL CLEANER 
WITH A 3-YEAR WARRANTY. 

Take a vacation from the drudgery of hand-vacuuming your inground 
pool. Let Kreepy Krauly keep it sparkling clean, automatically. Day after day. Year 
after year. No other automatic pool cleaner has Kreepy Krauly's unique patented design — 
a design that has proven so dependable and trouble-free that it's backed by the longest warranty in 
the industry — 3 full years! 

Unlike other pool cleaners, Kreepy Krauly has no bags to empty, diaphragms to replace or 
hit list of parts to break. In fact, Kreepy Krauly has only one operational moving part — and it has 
a 15-year warranty! And best of all, Kreepy Krauly's warranty covers all parts, including wear-and-tear 
on the pool cleaner, for a full 3 years. Even the hoses have a 2-year warranty. No other pool cleaner in the world 
can match all this. 

Special Money-Back Guarantee, start your vacation from the hassle of hand- Q\£ [ TOLL-FREE 

vacuuming your pool with our money-back guarantee. Visit your participating Kreepy . q(\(\ f\r%t\ rQ/t-t 
Krauly dealer today and find out how you can enjoy a Kreepy Krauly in your pool, 1~ oUU "ZZZ"OOt 1 

risk-free. Call toll-free 1-800-222-6841 for the Kreepy Krauly dealer nearest you. jhe 
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The best pool-cleaning system in the world. Period. 
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COMPARISON TEST 



ELECTRIC DRILLS 

Need a new drill? Here's what we think 
about 10 of the best. 



BY THOMAS KLENCK, 

Associate Home Improvement Editor 

PM Photos by Stan Silver 



• There are tools that you might like 
to own but never get around to buy- 
ing, and there are tools that you sim- 
ply can't live without. Within the lat- 
ter group, there's one tool that stands 
out as the basic power component of 
every toolkit — the electric drill. 

It's not difficult to explain why. In a 
world where tools are designed for 
specialized tasks, the drill stands out 
as a true jack of all trades. You'll not 
only use it for boring holes in materi- 
als ranging from concrete to metal 



and wood, but you'll drive screws and 
nuts, wire-brush away rust or paint, 
drum-sand contoured edges, stir 
paint and, with a small earth auger, 
even help out in springtime bulb- 
planting chores. 

Power drill capacity is designated 
by the maximum-size shank that the 
chuck can accommodate. The three 
most common sizes are Va, % and Vi in. 
Although chuck capacity does provide 
some indication as to what the tool can 
handle, drill bits are available with 



step-down shanks to increase the ca- 
pacity of the smaller tools. 

Our comparison test focuses on the 
most popular class of portable power 
drills— the %-in. VSR (variable- 
speed, reversible) design. For most 
situations, it represents an ideal com- 
promise in terms of power, weight 
and ease of handling. Manufacturers 
usually offer this tool in two models 
that differ primarily in their top 
speeds. Higher-speed tools (0 to 
about 2000 rpm) are better at han- 
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dling relatively small holes in wood. 
We tested the lower-speed-range 
units (0 to about 1200 rpm) designed 
to handle large-diameter holes and 
metal drilling. 

In addition to chuck size, most man- 
ufacturers specify maximum capaci- 
ties in wood and metal (see Specifica- 
tions Chart on page 58). For the 
most part, these figures are useful 
only in comparing two drills of the 
same make — where a consistent 
standard is used for each tool. Many of 
the tools that we tested could clearly 
be pushed beyond their specified 
limits. 

Makers also specify amperage rat- 
ings that indicate maximum electrical 
current usage. While these figures 
generally correspond to actual power 
output, you may find that a tool of low- 
er amperage actually outperforms a 
slightly higher-rated tool (see Com- 
parison Chart on page 59). 

Although all of our test tools fea- 
ture ball bearings and needle or roller 
bearings, some of the units exhibited 
side-to-side looseness, or radial play, 
at the chuck. Given the type of work 
that these tools are designed to han- 
dle, this may not be much of a prob- 
lem. However, we wonder whether a 
sloppy bearing isn't the result of de- 



signing a tool via an accountant's bal- 
ance sheet rather than at the drawing 
board. 

Only the Porter-Cable, Ryobi, Mil- 
waukee, Skil and Sears come with an 
auxiliary handle — an important ac- 
cessory for heavy-duty hole boring. 
And, three of the 10 units (Hitachi, 
Makita and Ryobi) come with a clip for 
holding the tool on a belt. However, 
one feature that we found sadly ab- 
sent on all but two of the tools (Hitachi 
and Sears) is a speed dial that permits 
the trigger to be locked at any point in 
the speed range. 

Our tests highlight ease of use, han- 
dling, power and the various features 
found on each drill. And, just to keep 
these tools in proper perspective, we 
checked out a few of the many varia- 
tions in portable power drills (see "Al- 
ternative Drills" on page 60). 

AEG BE10RL 

The AEG entry is noteworthy if only 
because it ranks near the top of most 
of our specification categories. This 5- 
amp tool has the highest top speed 
(1400 rpm) and a healthy stated wood- 
boring capacity of 1 V-> in. Its cord is 
the longest in the group and the heav- 
iest — it's made with 16- gauge wire in- 
stead of the 18-gauge wire that sup- 



plies power to the other drills. 

Although it's the longest tool in the 
group, it feels well balanced and is be- 
low average in weight. We especially 
like the oversize, easy-to-handle 
chuck key, excellent trigger and good 
brush access. 

Surprisingly, the AEG drill was not 
at the top of our power trials, al- 
though this may be the result of the 
slightly higher top speed. The for- 
ward/reverse switch is a sliding af- 
fair that goes through the handle and 
is operated from each side. It works, 
but it's not as convenient as the trig- 
ger-mounted switches found on some 
of the other drills. The AEG can be fit- 
ted with an optional auxiliary handle. 

Black & Decker 1179 

In terms of power, this drill is rated to 
draw a maximum of 4V& amps, and we 
found it placed just below the top 
three in hole boring and heavy screw- 
drivtngjobs. Its power-to-size/ 
weight ratio is impressive — unfortun- 
ately, so is the tool's noise level. 

The variable speed is very easy to 
control— especially in the low range 
—and the FORWARD/REVERSE lever 
is conveniently mounted directly be- 
low the trigger. However, where 
most of the other drill chucks are rat- 
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ed at a minimum opening of 0 to l / 32 
in., the B&D drill has a chuck that 
only handles bits as small as V 16 in. 

The most disappointing feature is 
the trigger-lock button. It's not a but- 
ton at all, like most of the units, but a 
sliding switch that's set in the handle 
under the trigger. Locking the tool on 
is an annoying 2-handed operation. 

Bosch 1022 VSR 

Bosch offers five new %-in. drills, all 
based on this design and motor. Each 
model differs from the next by either 
chuck size (light, medium or heavy 
duty), speed range (1100 or 2100) or 
cord material (PVC or neoprene). 



With the largest chuck and a low- 
speed range, our 1022VSR is at the 
heavy-duty end of the group. 

By our standards, this is a very 
powerful drill. And, its trigger-con- 
trolled variable speed progresses 
smoothly through its entire range 
without a hint of roughness in the 
trigger mechanism or motor. The 
trigger-lock button is positioned for 
easy use and sits inside a raised rim so 
it's not inadvertently engaged. The 
FORWARD/REVERSE lever is mounted 
above and in front of the trigger — just 
where we'd like to see it. 

While you might think that excel- 
lent power and one-handed fingertip 



control would be enough, Bosch has 
gone one step further by making a 
drill that's clearly the quietest in its 
class. What the sound level meter 
can't measure, however, is the quality 
of sound — the 1022VSR simply purrs 
when you pull the trigger. Bosch pro- 
vides a chuck key holder that's mold- 
ed into the cord near the handle. 

We would like to see a speed dial so 
the trigger could be locked at any 
speed. A provision for an auxiliary 
handle wouldn't hurt, and that 6Vt-ft. 
cord is a little skimpy. And, the extra- 
heavy chuck makes the tool slightly 
nose heavy. If that's a concern, how- 
ever, you can always drop about 6 
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ANATOMY OF AN 
ELECTRIC DRILL 

The typical %-in. variable-speed, reversible 
drill has a pistol-grip housing that contains a 
compact, powerful motor. Trigger-con- 
trolled variable-speed switch adjusts rpm to 
suit specific Job or material being worked. 
On most models, trigger-lock button locks 
tool on at maximum speed, forward/reverse 
switch permits both driving and withdraw- 
ing screws, plus helps in freeing stuck drill 
bits. Reduction gearing lowers motor speed 
and transfers torque to chuck. Both double- 
reduction (shown) and single-reduction 
gearing (two gears) are popular. 
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Chuck key holder on Bosch (shown) and Ma- 
kita permits key removal. On other models, 
key Is attached to cord by strap. 

ounces of chuck by choosing the model 
1021VSR. 

Hitachi D10V1 

Of the tools in the 4-amp-and-below 
range, the Hitachi stands out with a 
few very special features. Like the 
Ryobi and Makita, this drill comes 
with a belt clip. However, it's remov- 
able and bolts onto the tool side. This 
position makes much more sense than 
the top-mounted clips on the other 
tools. And, although an auxiliary han- 
dle doesn't come with the drill, you 
can get one — it threads in place of the 
belt clip bolt. 

The Hitachi also has a trigger- 
mounted speed dial that allows you to 
lock the trigger at any place in the 
speed range. It's a simple mechanical 
device that limits the maximum travel 
of the trigger. It's rather small and 
not the easiest thing to adjust, but it's 
definitely a valuable feature. 

A very handy lock button, accept- 
able trigger and nicely designed han- 
dle make for a comfortable tool. The 
FORWARD/REVERSE switch, howev- 
er, is at the top back of the handle 
— it's a 2-handed job to switch the di- 



Trlgger-lock button Is usually under right 
thumb — lefthanded use Is difficult. Note 
speed dial In trigger (Hitachi and Sears only). 

rection of rotation. Although you'll 
get used to it, repeatedly driving and 
withdrawing screws will be more of a 
hassle than it should be. The plastic- 
sheathed power cord could be im- 
proved, as well. 

Makita 6510LVR 

Makita's entry is a no-frills version 
that appears well built, while some- 
what lackluster. We liked the fact 
that the tool is held together with nuts 
and bolts — not the usual self-tapping 
screws. And, it's a compact, well-bal- 
anced drill that's a little lighter than 
average — a bonus if you're using the 
tool all day. Makita's built-in belt clip 
is positioned on the top, which makes 
the handle stick out from your body 
when the tool is on your belt. 

The cord is plastic sheathed and has 
an integral molded chuck key holder 
similar to the Bosch. Unfortunately, 
plastic is not as good a material for the 
job as Bosch's neoprene. There's no 
facility for a side handle — an accept- 
able omission as this tool, like the 
other Japanese drills, is relatively 
underpowered. We found the 
trigger/handle configuration less 



Trigger-mounted forward/reverse switch Is 
best choice for driving screws where direc- 
tion must be reversed frequently. 

comfortable than most units. 

Earlier model versions came with a 
speed dial for locking the variable- 
speed trigger at any position. For 
some reason, Makita has dropped this 
feature, along with a heavier chuck 
and rubber cord. Like Hitachi, Ma- 
kita believes that the forward/re- 
verse lever should be as far away from 
the user's fingers as possible. On this 
tool, it's at the bottom of the handle. 

Milwaukee 0224-1 

The 0224-1 belongs to Milwaukee's 
Magnum line of drills. The most dis- 
tinguishing feature of this design is 
the oversize trigger that extends al- 
most the full inside length of the han- 
dle. Not only is it easy to grip and op- 
erate, with almost any configuration 
of fingers, but Milwaukee has engi- 
neered the trigger travel so that 
speed control is smooth and effortless 
— even at the slowest speeds. 

Along with a heavy-duty chuck, 
rugged construction, and solid feel 
and sound, this drill boasts a few ex- 
tra-special features. First, it comes 
with a removable power cord — a qual- 
ity, rubber cord that can be taken off 



3/8-IN . VARIABLE-SPEED, REVERSIBLE DRILL SPECIFICATIONS 


MANUFACTURER 


MODEL 


AMPS 


WOOD CAPACITY 1 


METAL CAPACITY 


TOP SPEED (rpm)* 


SPEED DIAL 1 


LENGTH 4 


WEIGHT (lb.) 


CORD LENGTH 


PRICE 5 


AEG 


BE 10RL 


5 


1Vj" 


V." 


1400 


NO 


10V 


3.5 


10' 


$189 


Black & Decker 


1179 


4.5 


1V«" 


w 


1200 


NO 


10" 


4 


8' 


$138 


Bosch 


1022VSR 


4.8 


1" 


w 


1100 


NO 


10 1 A" 


3.7 


6'6" 


$187 


Hitachi 


D 10V1 


3.3 


1" 


w 


1100 


YES 


10" 


3.3 


8'3" 


$148 


Makita 


6510LVR 


3 


%" 


V 


1050 


NO 


10" 


3.3 


9' 


$145 


Milwaukee 


0224-1 


5.4 


vtt 


w 


1200 


NO 


10V2" 


4,75 


8' 


$189 


Porter-Cable 


7511 


5 




w 


1000 


NO 


10* 


4.5 


10' 


$200 


Ryobi 


D-1010 


3.3 


VW 


w 


1300 


NO 


9 7 2 " 


3 


6'6" 


$179 


Sears 


10403 


3 


1 1 A" 


w 


1200 


YES 


lO'A" 


5.4 


10' 


$66.26 


Skil 


6635 


5 


w 


W 


1200 


NO 


10V«" 


4.84 


8' 


$173 



1. Maximum hole sizes in wood and metal as stated by the manufacturer. 2. Speed range of all drills starts at 0 rpm and is variable up to top speed. 3. Speed dial al- 
lows trigger to be locked in the ON position at any point in speed range. 4. Overall length from end of chuck to end of handle. 5. Suggested retail price as supplied by 
the manufacturer — for comparison purposes only, as tools frequently sell for less. 
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Auxiliary handles are generally attached by 
threading them Into housing side. They pro- 
vide control in high-torque situations. 

the handle with a twist of the wrist, so 
it can be replaced easily with limited 
downtime. And, while just about all of 
the tools offer some means for replac- 
ing the brushes, this tool has a brush 
cartridge system that's designed for 
fast brush replacement — you don't 
have to take half of the tool apart for 
simple maintenance. 

Unfortunately, there are a few fea- 
tures that just don't come up to par. 
The tiny trigger-lock switch, found 
under the housing in front of the trig- 
ger, is ridiculously small and difficult 
to operate. And the FORWARD/ 
REVERSE switch, while well located in 
front of the trigger, is too small and 
sticky in operation. The drill comes 
with a side handle that can be mount- 
ed on either side, and requires a 
grounded, 3-prong receptacle. 

Porter-Cable 7511 

In the 7511, P-C has a very serious 
drill that ranks at the top for power, 
while being compact, well balanced 
and comfortable. Its stated wood bor- 
ing capacity is 1% in. , the highest in 
our test group, and actual perform- 
ance confirms this ranking. The tool 




Milwaukee 0224-1 has a plug-In cord to fa- 
cilitate cord replacement. Note extra-large 
variable-speed trigger on inside of handle. 

comes with a side handle (left side 
only) and a leather strap to hold the 
chuck key. 

This tool might very well have been 
our favorite if it weren't for a few less- 
than-perfect details. The action of the 
trigger isn't as smooth as the best, 
which makes variable-speed control 
rougher and more uncertain. And, the 

FORWARD/REVERSE switch, well 

placed over and in front of the trigger, 
is on the small side. Brush access is 
apparently not a priority, and P-C 
recommends that you get the tool to a 
service center when the brushes need 
to be replaced. Of course, you can do 
the job yourself — it's just not de- 
signed to be easy. 

Ryobi D-1010 

This drill has several of the features 
that the Makita and Hitachi units 
boasted. The belt clip is a wire version 
that's located on the top of the tool 
similar to the Makita. And, like the 
Makita, the FORWARD/REVERSE 
switch is located at the bottom of the 
handle — well out of the way. 

The D-1010 does come with a side 
handle that can only be installed on 




Makita (shown) and Ryobi drills have tog- 
gle-type FORWARD/REVERSE switch located at 
the bottom of the handle. 

the left side. And, the tool is fairly 
comfortable to hold, even though it 
has a rather angular, bumpy design. 
The short 6V2-ft. power cord is plastic 
sheathed. For its limited power, it 
ranks high on the noise-level chart. 

The brushes are easily accessible 
for replacement. Upon separating the 
handle, however, we found that the 
switch and wires were a little less 
neatly packaged than in some of the 
other tools. 

Sears 10403 

This is the only drill in our group that 
features the midhandle position — 
Sears doesn't offer a drill of its own in 
the rear-handle format. Naturally, 
the tool is well balanced. It's also fair- 
ly comfortable to hold, and has a well- 
positioned, trigger-mounted FOR- 
WARD/REVERSE switch. 

This is clearly the economy drill in 
the selection. Although the business 
end of the light-duty chuck runs fairly 
true, the chuck's tightening collar 
clearly wobbles when the tool is run- 
ning. The chuck key is small, and the 
drill has no simple provision for re- 
placing the brushes. 




Power is determined by measuring maximum penetration depths at motor stall point while driving lagserews into oak. and through subjective evaluations during 
end-grain and face-grain hole-boring tests with auger and twist bits. Noise level as measured in decibels (dbA scale) of free-running drill without bit. Radial play at 
chuck indicates side-to-side looseness as measured with a dial indicator. 
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Alternative Drills 



• Of course, the standard pistol-grip drill isn't 
the only way to bore holes. Like all other tools, 
there seem to be an endless number of varia- 
tions that ensure you'll have the right drill on 
hand no matter what the job. 

One of the most unique-looking models is 
the Sioux 8000 (top right, about $1 87). This 
drill, patented in 1938, features a motor and 
housing that's at a 55° angle to the chuck axis. 
You grip the tool right below the chuck where 
there's a large, lever-type trigger. While it's 
one of the best drills for working in confined 
spaces, you'll also find it a well-balanced 
comfortable tool in ordinary boring and screw- 
driving operations. 

The standard tight-space boring solution is 
the right-angle drill. The Porter-Cable 7557 
(middle right, about $275) is a %-in. model 
with electronic variable speed. Right-angle 
drills are also available in heavy-duty VWn; D- 
handle models. If you need right-angle drill 
capabilities but are unsure that you need a 
dedicated tool, right-angle 
drive attachments are avail- 
able from most manufactur- 
ers. These are usually 
geared so that reversing 
them end for end in the drill 
provides a second speed 
range. 

When it comes to boring a 
hole in concrete, you may 



make some headway with an ordinary drill 
and carbide-tipped masonry bit. However, if 
you really want results, use a hammer drill. 
This tool works like an ordinary drill, but, at the 
flip of a switch, enhances the rotating action 
with a pulsating, up-and-down hammer ac- 
tion. The Freud P20/2RE (bottom right, about 
$236) is a Va-in., 2-speed, variable and re- 
versible model that delivers up to 42,000 
hammer blows per minute at 3000 rpm. For 
real heavy-duty boring, rotary hammers are 
available. Many of these permit combined 
rotary hammer action, or hammer action 
alone. 

Unless you're a plumber or have been 
around the construction trades for long, that 
monster at the bottom center may look like a 
prop for a science-fiction movie. The truth, of 
course, is a tot simpler. It's Milwaukee's Hole 
Hawg 1675-1 (about $399), and its job is to 
bore holes in studs, joists and other framing 
where no other heavy-duty drill will fit. The 2- 
speed model shown spins at either 300 or 
1200 rpm and handles up to 4Ve-in.-dia. self- 




feeding bits at the slow speed. A single-speed 
model (No. 1 670, 1 , 900 rpm) is also avail- 
able. 

There are times, of course, when all you 
need is a big drill — plain and simple. In these 
situations, you'll probably end up using some- 
thing like the Ryobi DH-130 (bottom left, 
about $260). This single-speed brute spins 
bits at 500 rpm and can handle up to 3-in.-dia. 
holes with a self-feeding bit. Its spade-type 
rear handle is directly in line with the '/z-in. 
chuck for transmitting force effectively. And, 
the top-mounted auxiliary handle provides 
control in high-torque situations. — T.K. 





PORTER-CABLE 
7557 



MILWAUKEE 
1675-1 



RYOBI DH-130 




FREUD P20/2RE 



The Sears model does come with a 
side handle that can be fitted on either 
side. And, it's the only unit other than 
the Hitachi that has a speed dial on the 
trigger for setting lock-on speed. In 
terms of power, this drill compares 
with the Japanese models — fine for 
light- and medium-duty tasks, but lit- 
tle reserve power. 

The real attraction of this tool, of 
course, is its price. However, if you 
comparison shop through mail-order 
tool catalogs, you may find that the 
price differential isn't quite as great 
as it appears. 

Skil 6635 

If power is a priority, then put the Skil 
6635 on your list of drills to take ser- 



iously — this is a tool with torque. It's 
also fairly comfortable and boasts a 
few unique variations on the standard 
drill features. The FORWARD/RE- 
VERSE switch is mounted on the mo- 
tor housing side. It's basically a slid- 
ing switch that can be operated from 
either side of the drill. While the trig- 
ger-mounted switches are probably 
handier, Skil's solution works well 
and is easy to get used to. 

The tool comes with an auxiliary 
handle. However, it's the type that 
mounts behind the chuck via a ring- 
clamp mechanism. With this design, 
you can adjust the radial angle of the 
handle to suit the job at hand. Trigger 
control is excellent, the trigger-lock 
button works well, and the tool has 



fairly good brush access. The only real 
problem with this tool is that it's loud. 

Making A Choice 

There are no failures in this group of 
drills — they all do what they're sup- 
posed to do. And although each mak- 
er's solution to the %-in. VSR design 
problem varies, it's easy to get used to 
any of these units. Our all-around fa- 
vorite is the Bosch 1022VSR. It's sim- 
ply smooth, powerful and quiet with 
all the controls right at your finger- 
tips. Porter-Cable and Skil are close 
runners-up and Milwaukee, Black & 
Decker and AEG fill in the middle. Of 
the less powerful tools — Hitachi, Ma- 
kita, Ryobi and Sears — we opt for the 
Hitachi D10V1. m 
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BY MERLE HENKENIUS 



• It's been more than two years since 
states began enforcing the federal 
EPA's ban on lead-based solders 
used in copper plumbing. Despite 
some initial grumbling by plumb- 
ers and homeowners, the Lead 
Contamination Control Act has 
brought solders into use that are a 
good deal stronger and better than 
the generations-old tin/lead standby. 

As it turns out, the 50/50 tin/lead 
solder used for so long was not even 
made for the copper fittings used in 
residential plumbing. Plumbers 
found it was simply the easiest solder 
to use when the industry converted 
from galvanized iron to copper piping. 
Other solders were available then, 
and continue to be used now, as 50/50 
substitutes. The most popular is a 
95/5 mixture of tin and antimony (95% 
tin, 5% antimony). 

The problem with using 95/5 or oth- 
er hard blends is that they require 
greater skill. While the relatively 
soft, lead-based solders melt at 360° 
F, hard solders melt between 450° and 
500° F. Higher melting temperatures 
mean a greater chance of cooking the 
flux from the joint and scorching the 
fitting. This means it's harder to make 
a water-tight fitting. 

Moreover, hard solders don't "gap" 
as well. While soft solders slurp 
around a joint in a single, gap-filling 
motion, hard solders are runny and 
don't fill gaps very well, even though 
they make a stronger joint. 

Fortunately, several manufactur- 
ers have come to the rescue with lead- 
free solders that are just as strong as 
traditional hard solders, but they 
melt at temperatures nearer those of 
soft solders. These solders contain a 
variety of substitutes for lead, includ- 
ing tin, silver, copper, nickel and anti- 
mony. While two to three times stron- 
ger than 50/50 solder, the new blends 
melt at a workable 400° F. 

During your next plumbing job, 
you may be in for a surprise at the 
hardware store. The new lead-free 
solders cost nearly twice as much as 
50/50 solders, owing to the more ex- 
pensive metals involved (especially 
tin, which is quite expensive today). 




Lead-free solders melt at higher temperatures than the older, mostly lead types. Once you 
leam how to use them, you'll solder as much as you did before. 



Expect to pay around $11 for a 1- 
pound spool. This expense is partly 
offset because the substitute metals 
are lighter than lead, so you get 
roughly 20% more solder per pound. 
Either way, this is of more signifi- 
cance to professionals who use large 
quantities of solder. Homeowners 
usually buy only one or two spools 
over many years. 

So what do you do differently when 
working with high-temperature lead- 
free solders? Actually, not much. 
Since the new blends have slightly 
higher melting temperatures, spread 
the heat uniformly. While you might 
have gotten by with heating a fitting 
in one or two spots before, now you'll 
need to heat it from several direc- 
tions, building up temperature pro- 
gressively around the fitting. 

With a little practice, you'll soon 
get the hang of working with these 
new solders. If you're unsure of your 
ability, solder together a few test 
joints from scrap copper first. 

Assessing the lead risk 

The EPA ban only affects new con- 
struction, but what about all those 
pre-1988 piping systems with lead- 
based solders? Should these systems 
be replaced? The reasonable answer 
is: no. 

Simply having lead solder in your 
house's piping system doesn't mean 
that any of it passes through your fau- 
cets. Only a narrow ribbon of solder 
comes in contact with water at each 
joint, and even it may be sealed by 
mineral deposits and thus, rendered 



harmless. In fact, slightly hard water 
is your best friend when it comes to 
lead solder in your plumbing systems. 

Keep in mind that millions of houses 
built 60 to 100 years ago actually had 
lead water-service pipes. A substan- 
tial percentage of those homes still do. 
Only the minerals precipitated onto 
these pipes keep them fairly safe. 

As a general rule, soft water is 
more aggressive and will leach more 
lead from solder joints than hard wa- 
ter. We also know that the newer the 
solder joint, the more lead will be 
sloughed off. An older piping system 
is, therefore, safer than a newer one. 
And finally, lead will only leach out 
when water is allowed to stand for 
hours at a time. As such, your best bet 
is to let the water run a little, to flush 
standing water from the system, be- 
fore taking your first drink in the 
morning. 

A lead-testing kit 

If you are concerned about the possi- 
ble effects of lead contamination and 
aren't sure whether your water sys- 
tem was assembled with lead-based 
or hard solder, the Copper Develop- 
ment Association has created an easy- 
to-use test kit. You scrape a little sol- 
der from a fitting and drop it into the 
kit's solution. If the solution turns a 
frothy yellow, expect lead-based sol- 
der. Your other option is to have a lab 
test the water. 

The kit is priced at $64 and is avail- 
able from All Seasons Marketing, 
3576 Wesley Chapel Rd. , Marietta, 
GA 30062. m 



POPULAR MECHANICS • JUNE 1991 



61 

Copyright© 




ST,*iS5a- 



HOME&SHOP 



read 



AL 





EfiIBB 




n 







The original front porch, with tapered and chamfered columns, rich The site before construction shows an extension on the right that 
molding details and stately proportions, forms the inspiration for our abuts a bland expanse of wall. Proportions of the new porch are de- 
reproduction back porch project. termined by existing roofllnes and door and window heights. 
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HOME IMPROVEMENT 

TRADITIONAL PORCH 

When a deck just won't do, build a porch 
to match the house. 

BY THOMAS KLENCK, Associate Home Improvement Editor 



• There are two kinds of people who 
own traditional homes: those who 
have gracious, expansive porches, 
and those who wish they did. Unlike 
today's equivalent — the backyard 
deck — a traditional porch is an exten- 
sion of your home's architecture. It 
not only reinforces design elements 
that define the house, but actually 
adds to and completes a visual theme. 
And, it's more than just a place to 
while away the hours on a warm sum- 
mer afternoon, it's a vital year-round 
component that protects the house 
from the elements while providing a 
transition from the outdoors to the 
warmth and comfort of home. 

If you're interested in adding a 
porch to your home, you may be dis- 
appointed to find out that there's no 
one design to meet every situation. 
Each porch, down to the last detail, 
must be appropriate to the house that 
it graces. However, most traditional 
porches share a common, underlying 
structure. And, the process of devel- 
oping your own porch design, or du- 
plicating an original porch, is the 
same no matter what style your 
home. 

To get you started in the right di- 
rection, our porch combines many of 
the structural and design features 
characteristic of traditional struc- 
tures. You may well not want to re- 
produce every detail, but our project 
is sure to inspire you to develop a cus- 
tomized version that suits your par- 



ticular situation and requirements. 

Our porch completes the back fa- 
cade of a 100-year-old country home. 
It fits neatly in the corner created by 
the main structure and a kitchen ex- 
tension. The basic look and molding 
details are taken directly from the 
original front porch of the home. 
However, the proportions were al- 
tered to suit the new location. 

The porch features a typical sloped, 
tongue-and-groove floor; box-type 
posts complete with distinctive, yet 
easy-to-make, molding details; a hip 
roof; beaded tongue-and-groove ceil- 
ing; and traditional rails, balusters 
and newel posts. And, while we used 
modern materials and lumber, the 
construction is entirely in keeping 
with the spirit of the original front 
porch. Where heavy 4-in. -thick 
beams support and tie together our 
original model, we constructed up-to- 
date equivalents with 2 x 8s, con- 
struction adhesive and nails. And the 
old classically turned balusters were 
easily replicated with today's pres- 
sure-treated variety. 

Before you begin your porch, plan 
the details such as moldings, post de- 
sign, proportions, roof slope and rail 
design to suit your house. Then, have 
your design and framing details ap- 
proved by your local building inspec- 
tor, if required. 

Color photos: Stan Silver 
Black-and-white photos: Thomas Klenck 
Technical art: Eugene Thompson 




Our reproduction moldings capture the 
shape and depth of the originals, but are as- 
sembled from profiles made with a router. 



The rails are made from ordinary lumber 
that's shaped to the original design. Balus- 
ters are standard pressure-treated type. 



Box-type step construction matches original 
front porch, as does turned lower newel 
posts and square upper posts. 
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The Porch Floor 

Although the original front porch was 
supported on posts that simply rested 
on flagstones, we opted for poured 
concrete footings set below the frost 
line. Begin by laying out the positions 
of the posts and the main front beam 
with stakes and string. Make sure 
that the post positions are evenly 
spaced and run parallel to the house. 
Then, dig holes for the footings. For 
concrete forms, use lO-in.-dia. card- 
board construction tubes, cut to pro- 
trude a few inches above the grade. 
Plumb the tubes, backfill, and pour 
the concrete (Photo 1). Because the 
job is small, you can use bags of pre- 
mixed concrete, prepared by hand or 
with a power mixer. 

Next, strike a chalkline along the 
wall at the finished height of the floor, 
plus V2 in. Double-check the dimen- 
sions between the footing centers, 
and mark the corresponding post and 
crossbeam positions on the wall. We 
used a circular saw to cut our clap- 
board siding along the chalkline (Pho- 
to 2). After prying off the siding, slide 
aluminum flashing up under the sid- 
ing to protect the sill and ledger from 
moisture. Fold up the flashing using a 
%-in. -thick board — held under the 
edge of the siding — as a spacer (Photo 
3). The framing goes under the flash- 




1 Use lO-in.-dia. cardboard concrete forms 
to pour footings below frost line. Premlxed 
bags of concrete can be mixed by hand. 




4 After cutting ledgers to length, use a 
sabre saw to cut the 2V> x 4% -in. ledger 
notches at crossbeam locations. 



JOURNAL 



ing and the flooring fits over it. If one 
end of your porch abuts a house wall, 
lay out the sloped floor line, remove 
the siding and install flashing in prep- 
aration for an end ledger. 

Unless your porch is short, you'll 
need to make up the ledger from sev- 
eral lengths of stock. Plan the joints to 
fall between the crossbeam positions. 
Mark the crossbeam notches on the 
ledger stock and cut the notches with 
a sabre saw (Photo 4). Then, tack-nail 
the ledgers in place, check that 
they're level and secure to the house 
sill with % x 4-in. lagscrews and 
washers (Photo 5). Then, install the 
end ledger at the correct slope. 

Next, cut the 6x6 post stock over- 
size in length, and cut a crossbeam for 
each post. Clamp or tack-nail each 
beam to its post, and use a line level to 
check that the beams are at the right 
height and slope. Then, mark the post 
notch lines under the beam edges 
(Photo 6), and cut the notches. Cut 
the inside main beam 2 x 8s to length, 
so their ends join on the post center- 
lines. Use a drill and sabre saw to cut 
the crossbeam mortises as shown, and 
test fit the inner main beam, single 
crossbeams and posts (Photo 7). 

Cut the outer main beam pieces so 
the joints are centered between the 
posts. Then, assemble the doubled 




2 After striking chalkline Vi in. above floor 
level, remove clapboard with a circular saw 
set to cut only through siding. 




S After tack-nailing ledgers In place, check 
that they're level and bore holes for install- 
ing the Vs x 4-ln. lagscrews. 



main beam with nails and construc- 
tion adhesive. Cut the joist notches in 
the remaining crossbeam pieces by 
clamping them together, cutting sev- 
eral kerfs with a circular saw and re- 
moving the waste with a chisel (Photo 
8). Then assemble each crossbeam. 

Assemble the main beam, cross- 
beams and posts (Photo 9). Use car- 
riage bolts, nuts and washers to se- 
cure the main beam to each post. 
Toenail the crossbeams to the rim 
joist and ledger. Double-check the 
spacing between crossbeams, and 
saw the joists to length. Cut the 
notches as shown, tap the joists in 
place, and toenail (Photo 10). 

To protect the framing from mois- 
ture, we stapled a layer of roofing felt 
along all top edges (Photo 11). We 
used 1x4 tongue-and-groove fir 
porch flooring for the floor. Cut each 
piece oversize in length, and nail diag- 
onally through the tongue with 6d gal- 
vanized finishing nails (Photo 12). Ap- 
ply a coat of oil-based primer to the 
underside and edges of each piece. 
Trim the floor edge with a circular 
saw so it overhangs the main beam IV2 
in. At the porch end, you'll need to in- 
stall a temporary cleat to the end 
beam to support the last piece of floor- 
ing until the trim is installed. Then, 
prime the floor. 




3 Slide flashing under siding, and bend so it 
will lie under flooring. The %-in.- thick spacer 
and 2x4 block shape bend. 




6 Temporarily nail or clamp single cross- 
beams at correct height to 6 x 6 posts. Mark 
the post notch line with square. 
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7 Test fit Inner main beam wfth single cross- 
beams and posts Then, add outer main beam 
wfth nails and construction adhesive. 




10 Double-check Joist lengths, cut to fit, 
and notch the ends to fit In crossbeams. Tap 
In place wfth a hammer and toenail. 



Posts And Roof 

The porch roof is supported by ta- 
pered, box-type posts, positioned di- 
rectly over the 6 x 6 floor posts. Begin 
post construction by cutting 1x6 
stock about 2 in. oversize in length. 
Mark the narrower top width of each 
piece on one end, and the wider width 
on the other. Note that each post is 
made up of two wide and two narrow 
pieces, each cut to the same taper. 
Tack-nail a straight 1x6 guide board 
to a post side, so the guide-board edge 
aligns with top and bottom width 
marks. Set the table saw fence to the 
guide-board width, and rip the taper 
on the post side (Photo 13). 

After tapering all the sides, find the 
crosscut angle by first striking a cen- 
terline with a chalkline. Then, use a 
bevel gauge to mark the angled lines 
through the centerline that form an 
X. Adjust the bevel gauge across the 
bottom of the X (Photo 14), and use 
this angle to crosscut all post stock 1 
in. oversize in length. 

Shape the stopped chamfers on the 
wide post blanks using a router with a 
guide bushing, and '/^-in.-dia. straight 
bit. Construct a jig to hold the router 
at 45° to the stock (see chamfer jig de- 
tail on page 68). Add small stopblocks 




• Cut notches In the crossbeam pieces by 
sandwiching them together, cutting saw 
kerfs and removing waste with chbel. 




11 With the framing complete, staple roof- 
ing felt st rips over the upper edges to protect 
die wood from excess moisture. 



as shown in the drawing to limit the 
length of the chamfers (Photo 15). 
Rout the bevels on one edge of each 
wide piece first. Then, shift the stop- 
blocks to the opposite end for routing 
the other edge of the pieces. 

After the chamfers are cut, assem- 
ble each post with 6d galvanized fin- 
ishing nails (Photo 16). Apply a thin 
layer of construction adhesive or wa- 
terproof glue to the joints before nail- 
ing, and set all nails. 

The post crown moldings are made 
by assembling simple moldings fabri- 
cated with a router mounted in a rout- 
er table. You'll need Vfe- and %-in.- 
rad. rounding-over bits, a l /2-in.-rad. 
cove bit and a %-in.-dia. half-round 
(or edge-beading) bit. The cove in the 
1x3 stock is cut with a l-in.-dia core- 
box bit after rabbeting (Photo 17). Mi- 
ter the moldings to fit, and nail with a 
little construction adhesive at each 
joint (Photo 18). Note that the mi- 
tered moldings are cut square even 
though the posts are tapered — the 
taper is not great enough to affect the 
joints significantly. With the molding 
in place around the posts, make the 
two square top pieces for each post. 
Use 5/4 stock for the lower compo- 
nent, and use a %-in.-rad. rounding- 




9 Assemble main beam, crossbeams and 
posts. When all parts are aligned, bolt main 
beam to posts and toenail crossbeams. 




12 Nail I x 4 tongue-and-groove flooring 
to framing. Priming bottom faces and edges 
Increases the life of the floor. 



over bit on the edges of the upper %- 
in. -thick square stock. Nail these 
pieces together, and nail a centered 
lV6-in. -thick square to the bottom to 
fit inside the post top. When the posts 
are finished, apply a coat of oil-based 
primer and caulk the set nailheads. 
Then, cut the bottom of the posts to 
exact length and angle to match the 
slope of the porch floor. 

Find the center of each post on the 
floor, and nail a lVfc-in.-thick x 3 7 /s- 
in.-sq. block at these locations (Photo 
19). Then, place a post over its block 
and temporarily secure it with braces 
tacked to cleats nailed to the porch 
floor. Check for plumb with center- 
lines drawn along the post faces. 

Before the main roof beam is in- 
stalled, rip 1 x 6 stock to 4V2 in. wide 
for the beam bottom trim. Cut this 
trim to length so the pieces butt at the 
center of each post top, and nail in 
place (Photo 20). Miter the trim at the 
corner post. Then construct the roof 
beam sections on the ground. Each 
section has two outer beams that butt 
at a post center, and inner spacers 
that overlap the joint at least 2 ft. 
Secure the main beam by nailing 
through the trim from below (Photo 
21). Where the short end beam meets 
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13 Tack a 1 x 6 to a post side so it's aligned 
with post taper. Hold the guide strip against 
the table saw fence to saw taper. 




14 Find crosscut angle by first drawing cen- 
terline. Then, lay out X with bevel gauge. 
Angle is found from edge to edge at X. 



1 5 Cut chamfers with router and straight 
bit. Jig holds router at 45 , and small stop- 
blocks shape chamfer ends. 
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16 Nail posts together with 6d galvanized 17 Shape all post moldings with router ta- 18 Assemble moldings with finish nails and 
finishing nails and waterproof glue. Set nail- ble and simple bits. Corebox bit shapes hoi- glue. Set nailheads, coat posts with oil-based 
heads and cut the posts 1 in. oversize. low after rabbet is cut on table saw. primer and caulk nailheads. 
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the house at the open end of the porch, 
remove siding and sheathing, and in- 
stall support framing to the wall 
studs. Alternatively, you could use a 
half post as shown at the opposite end. 

With the beam in place, the tempo- 
rary post bracing can be removed. 
Use a chalkline to lay out the roofline 
along the house wall. Cut a pattern 
rafter from 2x6 stock, and use it to 
lay out the angled roofline at the hip 
end of the roof. Then, mark the ceiling 
line with a chalkline, and remove the 
siding that lies within the area where 
the roof and ceiling join the wall. In- 
stall flashing under the siding and fold 
it up so it's out of the way. 

Cut the rafter notches in the rafter 
ledger, and nail it to the studs in the 
wall with 16d nails (Photo 22). Use the 
pattern rafter to lay out all of the 
rafters and the hip ledger. After in- 
stalling the hip ledger to the wall, cut 
and install the hip rafter as shown. 
Toenail all rafters to the ledger and 
main beam (Photo 23), and fit jack 
rafters to the hip rafter as shown. 

After the roof is framed, nail the %- 
in. -thick fascia to the rafter ends. 
Bevel the upper edge of this stock to 
match the roof slope — the lower edge 
extends below the rafters 1 in. Then, 
install the %-in. -thick plywood roof 
deck with 4d galvanized nails. The 



crown muu*.~ 0 _ jn next. Install a 
lVfe-in. -thick nailer to support the 
molding. Where the molding must be 
joined, miter the ends to help conceal 
the joint line (Photo 24). After the 
crown is in place, install the roof beam 
fascia and the soffits. 

We used roll roofing over the ply- 
wood roof deck. Install this following 
manufacturer's instructions. Use a 
notched trowel to apply the adhesive 
as each succeeding layer is nailed in 
place (Photo 25). Install the roofing 
under the flashing. Apply roofing ce- 
ment between the flashing and roof. 

Notch and install the ceiling cross- 
tie ledger as shown in the drawing. 
Then, cut and install the 2x4 cross- 
ties. Note that the upper edge of one 
crosstie must be notched to accommo- 
date the hip framing. At the end of the 
porch, toenail nailers between the 
jack rafters. Install 1x3 furring 
strips on 16-in. centers across the 
crossties. Then, nail the 1x5 beaded 
tongue-and-groove pine ceiling to the 
furring (Photo 26). Finish the inside 
by installing the inner beam fascia and 
y<i-in. cove around ceiling perimeter. 

Make a template of the ornamental 
bracket, as shown. Lay out the shape 
on 2 x 6 stock and cut each bracket on 
a band saw. Install a pair of brackets 
3 in. apart over each post (Photo 27). 



Then, evenly space the remaining 
pairs between the posts. Finally, 
make the beveled corner trim on the 
table saw, and install in the corner be- 
tween the soffit and beam covering 
board. Then, rout and install covering 
board trim as shown in the drawing. 
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19 Lay out 6x6 post centers on floor, and 
nail I '/i-ln. -thick post block to floor. Then. 
Install posts, plumb and brace. 



22 Nail notched 2x6 rafter ledger to 
house wall after removing siding. Note alu- 
minum flashing bent up over ledger. 



20 Begin roof construction by nailing beam 
bottom trim to post tops. Butt trim at posts 
and miter at comer post. 



21 Then, Install triple-width beam in sec- 
tions. Middle 2x8 spans joint. Nail from un- 
derneath and toenail to posts. 




23 After cutting ail rafters, toenail them to 
ledger and to main roof beam on 2 ft. cen- 
ters with 1 0d galvanized nails. 



24 When roof decking Is done, nail crown 
molding In corner between deck and fascia. 
Miter Joints between pieces. 
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25 Apply appropriate roofing adhesive 
with a notched trowel to secure each course 
of roll roofing to the last. 



26 After 2x4 crosstles and I x 3 furring 
strips are In place, secure t x 5 beaded 
tongue-and-groove ceiling with finish nails. 



27 Install brackets in pairs over post cen- 
ters. Then, space additional pairs evenly in 
between posts. Secure with finish nails. 



Lattice, Steps And Rails 

Build the lattice frames out of 1 x 4 
stock. Notch the corners as shown in 
the drawing and join with 3-in.-long 
No. 10 screws. Bore counterbores for 
the screwheads about *A in. deep 
(Photo 28) and plug the holes after as- 
sembly. Cut each lattice panel 2 in. 
longer and wider than the inside di- 
mensions of the lattice frames. Then, 
nail the lattice panels to the frames. 

Install the main beam trim with gal- 
vanized finishing nails, and temporar- 
ily nail the completed lattice frames in 



place. Then, secure the T hinges as 
shown in the drawing, and remove the 
nails. The lattice frames behind the 
steps and at the end are simply nailed 
in place. After the hinges are secured, 
install the post trim (Photo 29). 

Begin the steps by ripping the side 
boards and risers to width, and miter 
the boards to length as shown. Then, 
use 2x4 stock to cleat the side boards 
together (Photo 30). After nailing 
from the 2x4 side, flip over the as- 
sembly and nail through the outside 
boards into the cleats. With each side 



complete, nail the mitered risers to 
the edges of the cleats (Photo 31). Fin- 
ish the steps by installing the stair 
treads and back bracing. 

Select the clearest and straightest 
2x4 stock available for the rails. 
Rout an ogee molding along two edges 
of each piece on both upper and lower 
rails. Then, set the table saw to 20° 
and rip the bevels on the upper rails 
(Photo 32). Use a hand plane to 
smooth the rough-sawn faces. 

Rip the underside component of the 
upper rail from %-in. -thick stock. 




Keep the lights on. 
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28 Use a clamp to hold lattice frame to- 
gether when boring counter bored screw- 
holes. Then, Install 3-in. No. 1 0 screws. 

Round the edges by taking successive 
beveled passes with a hand plane and 
sanding smooth. Then, use a dado 
blade in the table saw to cut the Vi-in.- 
deep baluster channel in the under- 
side of the bottom piece (Photo 33). 

Screw a 3 /4-in.-sq. x P/s-in.-long 
rail-support block to each post and 
wall where a rail will be secured (Pho- 
to 34). Position the blocks IV2 in. be- 
low the height of the top of the rail. 
Then, after cutting the upper rail 
components to exact length, cut a 
notch at the ends of the 3 /4-in. -thick 



29 Install lattice frames with T hinges (ex- 
cept behind steps). Finish porch floor trim by 
nailing post trim in between frames. 

piece so that it fits around the support 
blocks. Nail the upper rail compo- 
nents together, slide in place over the 
support blocks and secure the assem- 
bly by toenailing. 

We used standard, pressure-treat- 
ed colonial-style balusters available 
at most building supply dealers. Cut 
all balusters to exact length. Then, 
determine the distance between each 
baluster by first estimating the num- 
ber of balusters required between 
two porch columns. Multiply the bal- 
uster width (1% in.) by the number of 



SO Assemble mltered sides with 2 x 4s 
nailed In line with riser positions. Then, flip 
over and nail through Into 2x4. 

balusters and subtract this number 
from the distance between the col- 
umns. Then, divide the result by the 
number of balusters plus one. Cut a 
scrap spacer block to the length be- 
tween the balusters. 

To install the lower rail and balus- 
ters, cut the lower rail to a tight fit 
and tap in place. Position a baluster 
between the rails at each end. Then 
use a wedge to hold the lower rail 
against the baluster bottom while fin- 
ishing nails are toenailed around the 
baluster. Toenail the bottom rail to 
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the posts. As each baluster is added, 
move the wedge underneath for sup- 
port and use the spacer block to locate 
the next baluster position (Photo 35). 
After nailing to the bottom rail, 
plumb each baluster and toenail to the 
top (Photo 36). 

We made the newel posts at the 
bottom of the steps from solid 6x6 
hardwood planed to 4% in. square. If 
this size stock isn't available, you can 
laminate the blank from thinner lum- 
ber, using waterproof glue. Mark the 
center of the square faceted section on 
each face of the blank. Clearly lay out 
a full-width circle on each face at this 
center, and install the blank in the 
lathe. Start the lathe at its slowest 
speed, and observe the layout circles 




mr j_ ... 

SI Nail mltered risers to 2 x 4 cleats with 
galvanized nails. Then, install back bracing 
and stair treads, and set all railheads. 



34 Screw rail-support blocks where upper 
rail meets posts or house walls. Slide rail as- 
sembly in place and toenail. 




37 Newel post is turned on lathe from 4Vs- 
In.-sq. hardwood. Blank can be laminated 
from thinner stock, if necessary. 
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as the blank rotates — the area inside 
the circle will not be turned. Turn the 
area outside the circle down to a cylin- 
der. Use a roundnose scraper and 
skew to carefully approach the circle 
line. Once that area is finished, shape 
the remaining details (Photo 37). At 
the ball end, turn the waste down to 
roughly IV2 in. diameter. When the 
post is finished, saw away the waste 
and shape the ball top with a sharp 
chisel and sandpaper (Photo 38). 

Cut the pieces for the hollow newel 
post base, and assemble three sides 
and the top with finishing nails and 
construction adhesive. Secure each 
base to a post with2V4-in.-dia. x 3-in.- 
long lagscrews (Photo 39). Secure the 
post assemblies to the steps by first 




32 Make rails out of straight 2x4 stock. Af- 
ter routing ogee profile along two edges, 
bevel top rail tops on table saw. 




SS Use tapered 2x4 wedge under lower 
rail for support when nailing balusters. Spac- 
er block holds baluster at correct spot. 




SS After the post is removed from the 
lathe, saw off waste and trim top of post 
with sharp chisel. Then sand. 



nailing the post spacer in place as 
shown in the drawing. Then, lagscrew 
through the spacer and into the 2x4 
cleat of the first step. Nail the remain- 
ing post base boards in place. 

The upper newel post is a simple 
square box with stopped chamfers 
that match the main columns. Shape 
the beveled post top on the table saw, 
and mount a square 2x6 block to the 
lathe faceplate to turn the oval that's 
nailed on the post top. Then, toenail 
the rails and balusters in place. 

Paint the unprimed portions of the 
porch with oil-based primer, and then 
finish with at least two coats of a quali- 
ty satin-finish latex paint. Use oil- 
based porch and floor enamel for the 
floor. IM 




33 Round edges of top-rail bottom section 
with hand plane. Then, use dado blade In ta- 
ble saw to form baluster channel. 




36 Plumb each baluster with a level and 
toenail baluster to top rail. Set all nails and 
fill with caulk after priming. 




39 Attach each post to a base with two 3- 
in. lagscrews and washers. Leave off last side 
until assembly is attached to steps. 
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APPLIANCE 
CLINIC 

BY STEVE TOTH, 
Contributing Editor 

Frig Drips 

Our Frigidaire, model No. FPI- 
19TKW, serial No. 20AD8538, drains 
water into the inside of the refrigera- 
tor, and we catch it in a bowl. I cleaned 
the drain pan under the refrigerator, 
and it shows no signs of condensate in 
it. The tube leading from the back of 
the refrigerator is not plugged. Any 
suggestions? EDMUND ZAWACKI 
ST. PAUL, MN 

The refrigerator's defrost drain hole 
at the back of the freezer is probably 
frozen shut, preventing the defrost 
water from draining. A frozen drain 
repair kit will correct this. The kit is 
Frigidaire part No. 5308950139 and 
is sold through WCI (White Consoli- 
dated Industries) parts distributors. 
Call (800) 451 -7007 to locate a dis- 
tributor near you. 

Begin by unplugging the refriger- 
ator and emptying it. Remove the 
plastic drain cup from the back wall 
of the refrigerator, the ice-cube trays 
and shelf or the automatic icemaker. 
Unhinge the refrigerator and freezer 
door, and remove the breaker trim 
around the doors and the plastic 
mullion strip at the front of the freez- 
er. Lift off the plastic freezer floor. 
Defrost ice on the divider block with a 
hair dryer. If the divider is soaked, 
replace it (part No. 53001 70078), 
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then reinstall the floor pan, doors 
and mullion strip. 

Remove the freezer fan cover and 
the evaporator cover. Behind the cov- 
er is the evaporator fan motor assem - 
bly and wire plug. Remove these be- 
fore lifting out the cover. 

Next, lift up the evaporator coil and 
swing it to one side. (There are wires 
on the defrost heater that you may 
need to unplug before moving the 
coil.) Be careful when moving the 
evaporator to avoid breaking the tub- 
ing, which would result in a very ex- 
pensive repair. Defrost any ice in the 
aluminum drain trough and then lift 
out the trough. 

The frozen drain repair kit in- 
cludes a flared copper drain insert 
and a piece of copper wire. Slip the 
drain insert into the hole in the divid- 
er block. Reinstall the drain trough. 
Swing back the evaporator, bend the 
copper wire into a shepherd's hook, 
wrapping the wire over the radiant 
defrost heater. Run the wire through 
the drain trough and into the copper 
drain insert. The wire conducts heat 
from the defrost heater through the 
trough into the drain, preventing it 
from freezing. Snip off excess wire 
hanging through the drain into the 
refrigerator compartment. 

Thermostat 
Doesn't Work 

I have a 1951 Roper stove, model No. 
17-46-3804-1J. It works really well, 
but the thermostat does not. When I 
turn the oven on, I can't control the 
temperature — it goes to 400° F. I 
have to put it at almost the end to get 
350° F. The repairman said it needs a 



EVAPORATOR FAN 
ASSEMBLY 



EVAPORATOR 




DEFROST HEATER 

COPPER WIRE 



COPPER TUBE 




RIGID-FOAM DIVIDER 

Frozen drain repair kit warms the 
condensation drain. Copper wire 
transfers heat from defrost heater to 
copper drain Insert, preventing ice 
from forming. 



new thermostat, but nobody has it. 
Can you help? RICARDO LIMAS SR. 

EL PASO, TX 

There is hope for your vintage range. 
A new thermostat is no longer avail- 
able, but you can have your old ther- 
mostat remanufactured or a replace- 
ment thermostat installed. 

First, remove the old thermostat. 
Write down any information you find 
on it, such as the manufacturer's 
name, numbers or letters. Next, call 
Repco Replacement Parts, Inc., in 
Everman, Texas, at (800) 433-7146. 
This company re manufactures both 
gas and electric thermostats. Supply 
the company with the information 
from the old control. 

Repco will quote you a price for a 
remanufactured thermostat, if it has 
one in stock. If the information on the 
old thermostat is illegible, then you 
can send it to them with your name, 
address and phone number. Repco 
will inspect your old thermostat and 
call you with the cost to rebuild it. 



Service Tip 

It's estimated there are about 
14,000 clothes dryer related fires 
every year in the U.S. Some fires 
are caused by a lint buildup in the 
filter or exhaust duct. When lint 
blocks the flow of air, excessive 
heat buildup may cause a fire in 
some dryers. To prevent fires, the 
Consumer Products Safety Com- 
mission suggests the following: 

1. Clean the lint filter after each 
load of clothes. While the dryer is 
working, check the outside ex- 
haust to make sure air is escaping. 

2. Check the duct frequently if 
you have a plastic exhaust duct 
rather than a metal one. A corru- 
gated plastic duct is more apt to 
trap lint in its ridges compared to a 
smooth metal duct. 

3. Follow the manufacturer's in- 
structions when installing a new 
dryer. Most manufacturers get 
their dryers listed by Underwriter 
Laboratories, which specifies the 
use of a metal exhaust duct (avail- 
able at building suppliers). When 
having a dryer installed, insist on a 
metal duct, unless the installer has 
verified that the manufacturer 
permits a plastic duct . IN 



DO YOU HAVE AN APPLIANCE PROBLEM? 
Just ask Steve about it. Send your question, along 
with the model and serial numbers, to Appliance 
Clinic, Popular Mechanics, 224 West 57th St., 
New York, NY 10019. While Utters cannot be an- 
swered individually, problems of general interest 
will be discussed in the column. 
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Foam-backed sanding sheets are washable and can be used wet or dry on wood or metal. 



NEW PRODUCT 

REUSABLE 

SANDING 

SHEETS 

• Rinse 'n Reuse is a new sanding 
sheet made of cloth-backed alumi- 
num-oxide grit bonded to a foam back- 
ing. We tested the sheets sanding flat 
and convex surfaces, and found they 
have a slight advantage over standard 
sandpaper on curved surfaces. 

We used both products for the same 
amount of time and found that on a flat 
workpiece the wear was about equal. 
We repeated the test on a convex 
shape and found the foam-backed 
sheets to be slightly more durable. 

We suspect that when sanding a 
convex surface, the grits are quickly 
sheared off the face of regular sand- 
paper, but on the foam-backed paper, 
they are pushed into the backing, so 
they are less prone to being sheared 
off. This flexibility proved useful in 




1 Foam-backed and regular sandpaper 
were equally durable when used on a flat 
surface during 5-minute sanding test. 



sanding lathework (Photo 3). 

The 9 x 10-in. washable sheets 
come in three grits: 60 coarse, 100 me- 
dium and 150 fine. A 2-sheet package 




2 Top: equally worn sheets used on flat 
stock. Bottom: Foam-backed sheet (right) 
outlasted regular paper on curved stock. 



costs about $3 at hardware stores. 
Write NicSand, Inc., P.O. Box 29480, 
Cleveland, OH 44129. 

— Rosario Capotosto 



S The flexible abrasive sheet is Ideally suit- 
ed for sanding lathework. Here, one fold- 
ed sheet sands cove on table leg. 




TOOL TEST 

NEW PLUG 
CUTTER 

• With something as simple as a plug 
cutter, there seems to be little room 
for improvement. We learned other- 
wise after testing the new tapered 
plug cutter from Veritas Tools. 

Although plug cutters are best used 
on a drill press, this one performed 
nicely even when chucked into a %-in. 
electric drill supported on a drill guide 
(far right). The inside of the plug cut- 
ter has been reamed so it produces a 
slightly cone-shaped plug. We found 
that such plugs wedge into place with 
hardly a sign of a glue joint (near 



right). The tapered plug is on the left, 
the standard plug on the right. 

The cutter's taper also helps pro- 
duce a neat plug by shearing the wood 
fibers as it is plunged ahead. The re- 
sult is a nice, smooth plug that practi- 
cally glides into a screwhole. 

Another nice advantage of a ta- 
pered plug is that it resists turning as 
it is pushed into the hole, facilitating 
grain alignment between the plug and 
its surroundings. 

High-carbon steel cutters are avail- 
able in three sizes: V*-, %- and Vfe-in. 
diameters. A set of three 
costs about $26 through 
woodworking catalogs. 
Write Veritas Tools, Inc., 
12 E. River St., Ogdens- 
burg, NY 13669. 

— Rosario Capotosto 
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MEW PRODUCTS 

EASY DOES IT 

Fourteen ways to make 
summer more enjoyable. 



BY ROY BERENDSOHN, 

Assistant Home Improvement Editor 




Thin Skinned 

Apply this vinyl solar film to your sun 
porch windows or anywhere else you 
want to cut sunlight infiltration and 
reduce cooling costs. Simply peel off 
the film in the fall and reuse it again 
next summer. It clings to the window 
with static electricity. Its manufac- 
turer says it rejects 55.2% of the solar 
energy that would enter through the 
window and 82.3% of the ultraviolet 
light. The film comes in bronze or 
gray, and costs about $1. 10 per sq. ft. 
A. 36-in.-wide x 15-ft.-long roll is 
enough to cover a pair of 6-ft. -wide 
patio doors. It costs $50 at home cen- 
ters and lumberyards, or from Solar 
Stat, Inc., 500 190th St. N.E., Miami, 
FL 33179; (800)783-0454. 

Light Up 

The Reflex combines a dual-bulb 500- 
watt floodlight with a motion sensor 
in one preassembled unit. It installs 
by wiring into a junction box and can 
detect motion 70 ft. away. The unit's 
built-in swivel plate allows you to take 
full advantage of the unit's capability, 
wherever it is mounted. An integral 
photocell turns off the floodlight at 
daybreak. It costs about $40 at hard- 
ware stores and home centers. Write 
Heath Zenith Reflex Brand Group, 
Hilltop Rd., St. Joseph, MI 49085. 





No-Stick 
Grilling 

The Griffo Mark Series 
grills are made of porcelain- 
ized steel so food won't stick to 
them, and they are easy to clean. 
The grills' openings are large 
enough to allow rapid cooking, but ' 
too small to let shrimp, scallops and 
other fine — but small — foods fall 
through. They come in five sizes ant 
shapes for gas and charcoal grills, kettle 
grills, smokers and even one to fit Jennair 
downdraft grills. They cost from about $16 to 
$40. They are sold at hardware stores and super- 
markets. For more information on the Mark series 
and other barbecue products, write to Griffo Prod- 
ucts, Inc., 301 Oak St., Quincy, IL 62301. 




High-Powered Grill 

Jennair says it has introduced the 
first major appliance electric grill to 
receive a UL-listing for outdoor use. 
Both the 18-in.-wide single grill and 
the 30-in.-wide double grill (shown) 
are powered by 2800-watt grill ele- 
ments requiring 240 volts. Although 
its grills are permanently installed, 
they are hinged so they can be pivoted 
up to allow the porcelainized-steel 
grill basin to be cleaned. Both grills 
are downdraft ventilated so smoke 
can be removed from the cooking 
area. The 18-in. model costs 
about $575, and the 30-in. model 
costs $700 at Jennair dealers. 
For more information, write 
Jennair Co., 3035 Shadeland, In- 
dianapolis, IN 46226-0901. 



Get Reel 

Designed to eliminate tangles, the 
HoseKing features a sliding guide to 
uniformly wind and unwind garden 
hose. It accepts 325 ft. of V-s-in.-dia. 
hose or 225 ft. of %-in.-dia. hose. It's 
made of polypropylene, so it won't 
rust, and all of its components snap or 
screw together. Its features include a 
tool storage tray and a SV-j-ft.-long 
leader hose, with a quick-release con- 
nector, to hook up to an outdoor fau- 
cet. The HoseKing comes with a limit- 
ed lifetime warranty and costs about 
$75 at home centers and hardware 
stores. Write Ames Lawn and Gar- 
den Tools, P.O. Box 1774, 
Parkersburg, 
WV 26102. 
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Plan Your Plot 

This kit addresses one much-over- 
looked aspect of vegetable growing, 
namely planning — from the begin- 
ning of the season to the harvest. The 
Gardener's Guide helps you plan the 
location of your vegetable garden and 
the management of it. Each kit con- 
tains a Mj-in. -scale layout grid, reus- 
able vinyl plant symbols and a weekly 
schedule to organize garden activity. 
General planting information is also 
included, such as sunlight, water and 
nutrient needs of 50 popular vegeta- 
bles and companion plantings, space 
requirements and a nationwide frost 
schedule. The guide costs about $24 
from Gardener's Guide, 6510 Page 
Blvd., St. Louis, MO 63133. 



incl - Pg. 76 





Long Reach 

You can remove and re- 
install floodlight bulbs 
without standing on a 
ladder, using the Smart 
Bulb Changer. The 
suction cup device 
screws onto an ex- 
tension pole that 
has :, /4-in. Acme 
threads. A re- 
lease clip allows 
you to remove 
bulbs quickly 
and easily. The 
bulb changer 
costs about $11 
(pole extra) at 
hardware stores 
and home centers. Write Mr. 
Longarm, Inc., 400 Walnut 
St., Greenwood, MO 64034. 
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Grill Thrill 

Replace the lava rocks in your gas 
grill with the Lazz-E-Grill Smoke-N- 
Flavor system and barbecue foods 
50% faster than before, cook more 
evenly, save fuel and eliminate flare- 
ups, says its manufacturer. It consists 
of two steel plates and a support that 
lay on top of the 
grill that would 
normally hold the 
lava rocks. It 
takes just min- 
utes to install. 
Juices drip on the 
plates and are 
turned to smoke. 
Also known as 
the BBQ-Flame 

Master, it costs about $30 at hard- 
ware stores and Suburban Propane 
outlets. Contact Janco Products, 
Inc., 110 B Vallev Oaks Dr., Visalia, 
CA 93291. 



Skeeter Beater 

This insect repellent is formulated to 
protect you against nearly all the po- 




tentially harmful insects you're likely 
to encounter. It repels mosquitoes, 
ticks, flies, fleas and gnats. Its manu- 
facturer claims it re- 
pels mosquitoes for 
4 hours and biting 
flies for 8 hours. It's 
gentle enough to use 
directly on your 
skin, its manufac- 
turer says. It's sold 
in 2- and 4-ounce 
spray pumps and a 
2-ounce pocket-size 
lotion ($3.50 to $4) 
at sporting goods 
stores and pharma- 
cies. Contact Saw- 
yer Products, P.O. 
Box 188, Safety 
Harbor, FL 34695. 



LAZZ-E-GRILL | 
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In The Swim 



A homeowner can build this log swim- 
ming pool in three days, says its man- 
ufacturer. Each pool is constructed of 
Aspenite panels, foam sheeting, 
heavy -gauge vinyl liner and 8-in.-dia. 
southern yellow pine logs that are 
spiked together. The company says it 
uses computer-controlled cutting to 
ensure that the logs fit precisely. It 



Plan Ahead 

Look no further for plans to build out- 
door furniture, decks, planters and 
other structures. The Western Wood 
Products Association has made a vari- 
ety of plans available at minimal cost. 
The latest entries (75 cents each) are 
plans No. 26 — a round patio table 
with benches, and No. 29 — three 
planters. Both plans contain step-by- 
step instructions, a materials list, 
plentiful dimensions and exploded 
views. The Outdoor Space book pro- 
vides an overview of WWPA plans for 
decks, trellises and structures de- 
signed for different styles of houses. 
It costs about $2. To order the book- 
lets, or to get more information, write 
WWPA, Yeon Building, 522 Fifth 
Ave. S.W., Portland, OR 97204-2122. 



can be installed completely in- 
ground, out of ground or in between. 
A variety of shapes and sizes are 
available ranging in price from $7700 
to $18,200 at Lincoln Log Home deal- 
ers (the 26-ft.-wide octagon pool, 
shown, costs about $8200). For more 
ir formation, write Lincoln Log Home 
Pools, 6000 Lumber Ln., Kannapolis, 
NC 28081. 





Deck Brightener 

Dekswood nofonly rejuvenates your 
faded deck, but you can also use it to 
clean plastic or wood outdoor furni- 
ture. To use, mix one part Deks- 
wood to four parts water, wet the 
surface to be cleaned, then apply the 
cleaning solution, scrubbing lightly 
with a brush. Allow the solution to 
stand for 15 minutes, then rinse with a 
garden hose. It's sold in quart and gal- 
lon sizes (about $5 and $16) at hard- 
ware and paint stores. Contact the 
Flood Co., P.O. Box 399, Hudson, OH 
44236-0399. 



Night Lights 

Add a little color to the nighttime 
landscape with these amber, blue, 
green and red sleeves for low-voltage 
outdoor lights. Truly a do-it-yourself 
installation, the silicone sleeves slide 
over any 12- volt wedge bulb that's 11 
watts or less. A set of four costs about 
$10 at hardware stores and home cen- 
ters. For information, write Inter- 
matic, Inc. , Intermatic Plaza, Spring 
Grove, IL 60081-9698. 








See In The Dark 

First Alert's rechargeable flashlight 
helps you see at night by incorporat- 
ing advanced features. Its head ro- 
tates up and down 45°. Its body is 
shaped for stability when you lay it on 
a flat surface, and its beam width is 
adjustable. These features allow the 
flashlight to be used like a lantern. To 
recharge it, unfold its prongs and plug 
it into an outlet. The flashlight costs 
about $30 at hardware stores and 
home centers. Write First Alert, 780 
McClure Rd., Anrnrs TT, 
60504-2495. 
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NEW! . . .THE MOST POWERFUL . . . MOST ACCURATE CLUB IN GOLF! 

The CONTROLLER* HITS 30-50 YARDS LONGER, 
AUTOMATICALLY CORRECTS HOOKS AND SLICES 
...MUST CUT STROKES - OR MONEY BACK! 



Put your #3, #4 and #5 woods in the cellar. Tests 
show our new Controller driving iron can outhit 
all three by 30 to 50 yards. 

And that's only half the story. The Controller 
automatically corrects hooks and slices! The club is 
so powerful, so accurate, we unconditionally guar- 
antee it will cut 5 to 10 strokes off your score — or 
you owe us nothing! In fact, to prove it we'll send 
you one risk-free. 

Test it against your #3 wood. If it doesn't give 
you 30 more yards (if you are a fairly good golfer), 
send the club back for a refund. 

But it will give you 30 more yards! In fact, the 
Controller is so powerful many golfers use it off the 
tee, especially on narrow fairways. 

Here is the Controller's exact distance advantage 
as compiled by some low-80's golfers. 

CONTROLLER* 220 yards 

#3 Wood 190 yards 

#4 Wood 180 yards 

#5 Wood 170 yards 

Now test the Controller's accuracy against your 
3-iron. Purposely hit a shot off the toe of each club 
and watch what happens. Your 3-iron will hook the 
ball violently —the Controller will keep it down the 
middle! The same is true with heel shots. Your 
3-iron will slice the ball violently— the Controller 
will automatically keep it on course! 

THE GREATEST 
STROKE-CUTTER IN GOLF 

These scientific breakthroughs make the Con- 
troller driving iron the most powerful strokecutter 
in golf. We believe the club will transform the 
game. First of all, it obsoletes fairway woods! The 
Controller not only hits 30 to 50 yards farther than 
fairway woods, it automatically corrects hooks and 
slices! Here's how it works. 

AUTOMATIC ACCURACY 

The Controller has an invisible curve across its 
hitting surface— a curve that's going to revolution- 
ize your game. No other iron has it! Hit a shot off 
the Controller's sweet spot and it will go straight, as 
it would with an ordinary iron. But even pros hit off 
the heel and toe. 

Now, here is the Controller's genius... here is why 
you could cut as many as 10 strokes off your score. 
Hit the ball off the Controller's heel or toe and its 
invisible curve will automatically impart a correc- 
tive spin to what would otherwise be a disastrous 
hook or slice. The ball will actually fade or draw 
back on course! It's an incredible sight and you can 
prove it to yourself with only a few test shots. THIS 
IS THE MOST IMPORTANT GOLFING BREAK- 
THROUGH IN GENERATIONS. ALONG WITH THE 
CONTROLLER'S EXTRA 30-50 YARDS, YOU SHOULD 
EASILY CUT 5-10 STROKES OFF YOUR GAME! 



CONFORMS 
TO U.S.G.A. 
RULES 




SCIENTIFIC GROOVES 
AUTOMATICALLY CORRECT 
HOOKS AND SLICES 



TOE-SHOT 
CORRECTION 





SWEET SPOT 



HEEL-SHOT 
CORRECTION 



Here are more reasons why the Controller driving 
iron is going to give you the best golf of your life . 

• it gives you the power of a driver with the con- 
trol of an iron . . . 

• its sleek, smooth head swoops through grass 
more cleanly than a wood . . . 

• its 17° loft gets your shot up faster than a #3 
wood . . . 

• its smaller head size (versus a wood) boosts 
clubhead speed . . . 

• its boron-graphite shaft model adds even more 
clubhead speed . . . 

• it lets you carry more wedges and putters with- 
out exceeding the 14-club limit (by eliminating 
your #3, #4 and #5 wood) . . . 

The Controller is new and supply is limited. You 
must act now and remember, you are completely 
protected. If the Controller doesn't cut 5-10 strokes 
off your score, you may return it (undamaged, 
of course) for a prompt refund of its price. 

FREE! CONTROLLER 
...just for trying the Controller! Keep your new DRIVING 
power pin-high with a $15.00 Rangefinder! It's IRON 
yours to keep FREE! even if you return the Con- 
troller for a refund. NOW 
YOU CAN RANGE YOUR NEW 
DISTANCE LIKE AN ARTILLERY 
OFFICER. No batteries required. 
Clips to belt. 

HOW TO ORDER 

Send your name, address and check (or credit card 
number and expiration date) to the NATIONAL GOLF 
CENTER (Dept. DR-120), 500 So. Broad St., Meriden, 
CT 06450. Or call 203-238-2712 (8-8 PM, M-F). The 
steel-shaft CONTROLLER costs only $59.00; the 
carbon-graphite model costs $89.00. Add $4.75 for 
s/h/ins. CT and NY must add sales tax. Specify 
regular or stiff flex, right or left-handed. No P.O. 
boxes, all deliveries are UPS. A refund is guaran- 
teed if a club is returned undamaged within 30 
days. Clubs are also available in ladies size, steel or graphite, same prices. 



yours to keep FREE! 




ORDINARY 
IRON 



THE CONTROLLER HITS LONGER AND STRAIGHTER THAN ANY OTHER CLUB IN GOLF. 
IF IT DOESN'T CUT 5-10 STROKES, YOU OWE US NOTHING! ACT NOW! , M , m 
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Warm-Air Heat 

I am thinking of buying a house that 
has warm-air heat. Could you tell me 
some of the advantages and disadvan- 
tages of this type of heating system? 

DAVID KOCH 
CLIFTON, NJ 

In a warm-air heating system, the air 
is heated in a furnace that is usually 
oil or gas fired, although it can be 
heated by electric -resistance coils. 
The heated air travels via supply 
ducts and enters the room through 
wall or floor registers or ceiling dif- 
fusers. Cooler air is displaced by 
heated air and travels through re- 
turn ducts back to the furnace. 

There are a number of advantages 
to this system. The air can easily be 
filtered and humidified or cooled to 
provide air conditioning. 

Also, if there is an extended power 
failure during the winter, the heating 
ducts are not vulnerable to freezing 
and bursting, as are heating pipes. 

A disadvantage of a warm -air, 
gas -fired or oil-fired system is that, 
in the rare event of a defective heat ex- 
changer, poisonous carbon monoxide 
from the exhaust gas can mix with 
the circulating air and be distributed 
around the house. This also intro- 
duces excessive moisture (from the 
combustion process), in the form of 



condensation, into the house. 

When the system is off, no heat en- 
ters the house, unlike the residual 
heat that is released from hot-water 
radiators. Also, a hot-air system has 
a central air filter that needs to be 
regularly cleaned or replaced. 

Smooth Sliders 

I live in a condominium that is 17 
years old. The glass and screen doors 
have become a major problem, and 
owners are getting conflicting infor- 
mation on how to keep them opening 
and closing smoothly. The doors lift 
up and pull out, but most of us are not 
strong enough to do this. What is the 
best way to maintain these? 

KARL KUNZE 
OXNARD, CA 

Once the doors are no longer sliding 
smoothly, get someone to lift them out 
of their track. Then, clean around the 
bottom wheels. Over the years, dog 
hair, dust and dirt accumulate 
around the wheel bearings, con- 
stricting them. 

If the doors slide smoothly, the best 
way to maintain them is to keep clean 
the channel track that they slide in by 
periodically brushing them out or 
vacuuming them with a narrow noz- 
zle. Wipe out any remaining grit with 
a damp sponge, dry the channels, 



then lubricate them with powdered 
graphite or a silicone spray. 

Slow Recovery 

We remodeled our kitchen and re- 
placed our 40-gallon, gas-fired water 
heater with an electric water heater 
that has a 5500- watt element. Now we 
are stuck with a tank that is good only 
for me and my wife. When our three 
grandchildren come to visit, the wa- 
ter is not hot enough for them to bathe 
at half-hour intervals, like they did 
when I had a gas-fired water heater. 
Would you please help? 

ROLAND LAFLEUR 
OPELOUSAS, LA 

People switching from a gas-fired to 
an electric water heater frequently 
cite the problem you discuss. When 
selecting a water heater, consider its 
capacity and the recovery rate. The 
recovery rate is the number of gallons 
that the unit will heat to 90° to 100° F 
above its inlet temperature in 1 hour. 
When the tank capacity is low, in or- 
der to have an adequate supply of hot 
water, the unit must have a high re- 
covery rate. As an example, a typical 
oil-fired water heater has a 30 -gallon 
capacity and a 120-gallon-per-hour 
recovery rate. 

Electric water heaters, on the other 
hand, have a low recovery rate: usu- 
ally about 18 gallons per hour, al- 
though some units have a 22 -gallon 
recovery rate. With such a low recov- 
ery rate, unless there is a large tank 
capacity ( on the order of 60 to 80 gal- 
lons), a simultaneous long-time de- 
mand for hot water will result in an 
inadequate amount of hot water be- 
ing supplied to the fixture. 

You can increase your heater's hot- 
water output by installing a pre- 
warming tank in series with the wa- 
ter heater. The cold-water supply is 
connected to the prewarming tank's 
inlet, and the tank's outlet is connect- 
ed to the water heater's inlet. By 
boosting the temperature of the water 
entering the water heater, you im- 
prove its recovery rate. It is also more 
economical because you are not elec- 
trically heating a large volume of wa- 
ter all day, so there will be sufficient 
supply during the peak periods. VM 



DO YOU HAVE A HOME-MAINTENANCE 
OR REPAIR PROBLEM? 

Just ask Norman about it. Send your question to 
Homeowners Clinic, Popular Mechanics, 224 
West 57th St., New York, NY 10019. While letters 
cannot be answered individually, problems of gen- 
eral interest will be discussed in the column. For 
more home-repair and maintenance help.getPM's 
Home Care Guide, $5.95 postpaid. Send your or- 
dert.ii to Popular Mechanics, Box 1014, RadioCity 
Station, New York, NY 10101. 
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WHY BUY A NEW CAR 



WHEN YOU DON'T HAVE TO? 





Tufoil 



You've seen the price of new 
cars... they go up every year! Cars get 
flimsier...prices get higher^Jt never 
seems to end. There are lots of 
reasons to keep that nice car of yours 
on the road as long as possible. 

Car sales are down and Tufoil sales 
are up. People are smart™they're 
taking the economical way out and 
what could be easier than Tufoil. Just 
add Tufoil to the crankcase. You 
don't have to shake the container or 
add an engine flush. Just pour it in 
and drive away. 

Your throttle will get silky 
smooth. ..acceleration will improve. 
One customer said his car "takes off 
like a scared rabbit!" 

Tufoil works wonders for all known 
engine oils. It's actually slipperier 
than Teflon (according to a famous 
U.S. Government laboratory). 

You'll get astonishingly fast starts on 
cold mornings with both diesels and 
gas engines. The Canadian govern- 
ment tested Tufoil at it's cold regions 
lab. They showed faster cranking and 
significant fuel savings with Tufoil. 

What about additives that claim to be 
a one-time treatment that will last the 
life of an engine? Well, I've been fol- 
lowing the scientific literature on 
lubrication for a very long time. As 
far as I know, there isnt a shred of 
scientific evidence for such a claim. 
So don't believe it! 



USE 

AND YOUR ENGINE 
WILL LAST... AND 
LAST.. .AND LAST! 




TREAT YOUR CAR 
TO ONE 8 OZ. BOTTLE OF 
TUFOIL FOR ONE OIL CHANGE 

You'll notice quieter, smoother operation, 
quicker starting, snappy acceleration! K 
you don't, just send us proof of purchase 
with a note describing the year and make 
of your car. We'll refund your $ 1 4.25 
immediately. 

Send for Tufoil today and prove to your- 
self the amazing increase in your car's 
performance. Fill in the coupon today 
or call TOLL-FREE any time. 24 hours a 
day. 

1-800-922-0075. ff 

(in New Jersey, call 201-825-8110.) MJ 



Now available at... 



7meJ/a£ue 

HARDWARE STOBESj* ' 

Stay tunc uU(A <f/U4\ tAxf 

Engines last longer with Tufoil. Our 
1976 476 T-Bird is now at 190,000 
miles and purring. 

A bunch of customers' cars have now 
passed 250,000 miles. 

Several months ago, a nice man I'd 
never seen before walked into my of- 
fice, big smile on his face, sat down 
and said, "Would you believe 340,000 
miles on a Tufoil engine?" He went on 
to rave about how well his engine has 
been running all these years. I 
couldn't get a word in edgewise. 

Recently, a truck driver called in with 
over 1,000,000 miles on a diesel using 
Tufoil -WOW! 

A customer from Vermont added 10% 
Tufoil to his sticky mechanical trans- 
mission, called in and said he couldn't 
believe it..."Shifting is like slicing but- 
ter now!" he said. 

SAAB owners are writing letters 
praising Tufoil in their "NINES" 
magazine. They report spectacular 
improvements in their engines and 
transmissions! 

Don't forget! Tufoil is the result of 
over 15 years of research and develop- 
ment. The U.S. government has 
awarded us 6 patents so far.~so have 
Germany, England, France and 
Canada. 

No other lubricant even comes close. 



FREE . . Products based on TUFOIL technology Check 
one with each order of 2 bottles or a quart. Check 2 for each 
gallon order. Values range from $3.98 to $9.95. 

□ TUFOIL Gun-Coat — Super rust inhibited, smooth action 
O TUFOIL Compu-Lube — Low viscosity for computer 

mechanisms 

□ TUFOIL Lightning Grease — Easily sheared grease for 
instruments 

□ TUFOIL Lubit-8 — General purpose, household use 
lubricant 

FREE brochures . . . 

□ 30 Questions/Answers about TUFOIL 



FLUON* is'sg TM o* ICI Amet >cas mc 

TEFLON* .S r#g T M ol DuPonf 

TUFOIL' is reg T M 01 Fluo»amics 

US PalentNo 4 2S4S1B 

US PalenINo 4 224 173 

US Patent No 3 933 6S6 

Ome* u S Patents issued ana pending 




rush my TUFOIL order: 

□ ONE 8 oz. bottle . . . treat one car for 

$14 25 (plus $3 50 shipping and 
handling). See money back 
guarantee 

□ TWO 8 oz. bottles . . . treat two cars 

for $2500 (plus $4 00 shipping 
and handling) SAVE $6.00 

□ ONE Quart bottle . . . treat 4 cars 

for $34.95 (plus $4.00 shipping 
and handling) 

□ ONE GALLON . . . treat 16 cars for 

$1 25.00 (plus $6.00 shipping and 
handling.) 

We ship within days! 

MONEY BACK GUARANTEE ON 8-OZ. 



FFluoramics, Inc. pm- 69 , 
18 Industrial Avenue 
Man wan, NJ 07430 

My check or money order for $ is enclosed 

Charge my credit card: 

□ Am. Express □ Master Card □ Visa 
Card No. 

Exp. Date 

Phone No. 

Name 

Address 

City 

State 



Zip 



(N.J. residents please add 7»/o sales tax) 

Canadian Distributor: 1-800-363-7753 



Co 



$1250 



MAINTENANCE 
BASICS 

INSPECTING 
DISC 



BY DON CHAIKIN 



• Today, disc brakes slow and stop 
the front wheels of every new car, 
pickup truck and sport/utility vehicle 
sold in America. On many cars, you'll 
find discs on the rear wheels as well. 

Disc brakes do a better job than 
drum brakes, and they're also easier 
to inspect and maintain. 

The system consists of the disc, or 
rotor, which is bolted to the wheel 
hub, and the caliper, which straddles 
the disc. When you step on the brake 
pedal, hydraulic pressure activates a 
piston inside the caliper, forcing the 
pads to squeeze the disc. With the 
wheel, you can see all the important 




Check hoses for flexibility and damage from 
chafing. Inspect connections for leakage. 

pieces without any disassembly. 
Here's the step-by-step procedure: 

• Chock the rear wheels. Jack up the 
front of the car, and support it on safe- 
ty stands. Remove the front wheels. 

• Check the rotor. It should be 
smooth and shiny where the pads 
make contact. Look for nicks, cracks, 
deep wear lines or scoring. Turn the 
steering wheel all the way left or right 




PADS 

Most brake pads have built-in wear 
indicator grooves. When groove dis 
appears, it's time to replace the pad. 



to inspect the rotor's inner surface. 
You can also use a mirror. 

Fine grooves in the disc, like the 
grooves on a record, are acceptable 
— if they're not deep. Drag your fin- 
gernail across the surface of the disc, 
from outer edge to inner and back 
again. Any groove or ridge that snags 
your nail indicates a problem. 

• If your car has vented rotors — deep 
spaces between the inner and outer 
edges for better cooling — remove any 
debris from the vents. 

• Check for pad wear. Most calipers 
have an inspection hole so you can see 
the outer edges of both pads. Gauge 
pad thickness by looking at the lead- 
ing and trailing edges. 

Many pads have a built-in wear in- 
dicator — a deep groove down the mid- 
dle of the lining. When the groove is 
gone, the pad should be replaced. 
Others have a metal tab embedded in 
the pad to provide an audible warning 
that the pad is due for replacement. 

• The pads of each brake should wear 
evenly. Uneven wear means the cali- 
per or piston may be sticking. 

• Thoroughly inspect the brake hoses 
and connections to the caliper. Flex 
the hoses to be sure they're not brit- 



tle, mushy, chafed, torn or cut. In- 
spect all the connections for leaks. 
• It's normal for the fluid level in a 
disc brake master cylinder reservoir 
to diminish as the pads wear. Howev- 
er, any sudden drop in the fluid level 




Drag thumbnail across the rotor surface. If It 
snags, the rotor may need resurfacing. 

probably does indicate a leak. 
• Make sure that all mounting bolts 
are snug and that the pads' retaining 
clips and pins are secure and not bent 
or caked with mud or rust. »« 
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HOW IT WORKS 

AIRBAG S 

BY DON CHAIKIN 

• Despite all the advertising hype 
surrounding airbags, your best pro- 
tection against injury in a collision is 
still your seatbelt. However, since too 
many of us refuse to buckle up, the 
federal government has mandated 
automatic, or passive, restraint sys- 
tems for all cars. 

While some manufacturers have re- 
sponded to this mandate with auto- 
matic front shoulder belts, most are 
turning to systems using 3-point belts 
supplemented by an air bag. 

For now, most airbag-equipped 
cars protect only the driver, and 
trucks are still exempt from manda- 
tory passive restraints. However, 
most carmakers are looking ahead to 
future regulations, and future models 
will have an airbag to protect the 
front-seat passenger, too. 

Collision physics 

To appreciate the potential benefit of 
airbags, it's helpful to understand the 
physics of an accident. 

When a car runs into something 
immovable — 8 bridge abutment, for 
example — it stops pretty much in- 
stantaneously. Everyone inside the 
car, however, keeps going until some- 
thing stops them. For unbelted driv- 
ers, that something is usually the 
steering wheel. For unbelted front- 
seat passengers, it's the windshield. 

All moving objects possess kinetic 
energy. The greater the velocity and 
the greater the mass of the object, the 
greater the energy involved. When 
the object stops, that energy has to be 
dissipated, either by transferring to 
another object or conversion into a 
different type of energy. A car's ki- 
netic energy is absorbed by the bump- 
er, hood, fenders and chassis as they 
crumple. For the unbelted driver, the 
collapsing steering column absorbs 
some of the energy. The part of you 
that hits the wheel absorbs the rest. 

Seatbelts absorb energy by 
stretching. They also spread the re- 
maining energy over a wide area. 
However, if the car is moving fast 
enough and hits something truly im- 
movable, there may be more energy 
than the seatbelt can absorb. Your 
next line of defense is the airbag. 

At the instant the car begins the 
kind of slowdown that goes with a col- 
lision, the airbag"s sensors detect the 



massive deceleration. If the rate of 
deceleration exceeds the sensors' 
thresholds, current flows to an igniter 
stored at the airbag to inflate the bag. 
The entire process — from sensing to 
full deployment — takes only 10 to 50 
thousandths of a second. 

Frontal protection 

Since an airbag offers its one-time 
protection only if the driver or front- 
seat passenger is thrown forward, 
airbags are designed to deploy only in 
frontal collisions. In addition, since 
replacing a spent airbag is costly — 
about $500 minimum — and since it's 
impossible for the driver to maintain 
control over the car while the airbag is 
deploying, it's obviously critical for 
the bag to inflate only when absolute- 
ly necessary. This differentiation is 
also handled by the airbag sensors. 
Various types of sensors and varied 
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Cutaway of typical driver's airbag shows 
position of components. 



mounting points are used. Some are 
spring-loaded weighted rotary 
switches, others are pendulum or can- 
tilever switches, and still others are 
mercury switches. 

Whatever the switching system 
may be, a specific force is needed to 
overcome the tension in the switch, 
and that force has to come from the 
correct direction. Generally speak- 
ing, this force is equivalent to a fron- 
tal collision with a stationary barrier 
at anywhere from 15 to 30 mph, de- 
pending on the system. 

When the sensor switch closes, it 
completes a circuit with the control 
unit, which determines whether a 
frontal collision is really in progress 
(as distinct from a system malfunc- 
tion). Typically, the control unit relies 
on signals from two different sensors. 

Since the car's battery and alterna- 
tor are often among the first casual- 
ties of a head-on collision, the control 
unit has its own power reserve to trig- 
ger it. The control unit completes the 
circuit to the airbag igniter, which 
heats rapidly, initiating a chemical re- 
action in the sodium azide propellant. 
The reaction generates a harmless 
gas, mostly nitrogen, at near-explo- 
sive rates, inflating the airbag. 
Screens inside the igniter assembly 
cool the gas as it fills the bag. 

The airbag itself is a thin nylon sack 
covered with cornstarch, which acts 
as a lubricant to help the bag unfold 
without snagging. As the bag inflates, 
it breaks open its container. Once in- 
flated, it begins to deflate through 
vents, cushioning the driver. m 



POPULAR MECHANICS • JUNE 1991 



81 

Copyrighted n 



naterial 



CAR CARE 



SATURDAY MECHANIC 

REPLAC ING FILTERS 

BYPAULWEISSLER 



• Although today's cars are protect- 
ed by more self-diagnostics and fail- 
safe systems than ever before, the 
first line of defense dates back to the 
origin of the species. 

They're hardly high-tech, but fil- 
ters stand guard in most of your car's 
systems, trapping oil contaminants, 
turning back dirt in the fuel system 
and shutting the door on airborne 
abrasives trying to make their way 
into the induction system. 

Considering their importance, and 
how easily they can be maintained or 
replaced, it's worthwhile to make a 
regular filter patrol part of your car 



care routine. In terms of making your 
car run better longer, the time it 
takes pays higher dividends than any 
other routine maintenance chore you 
can tackle. 

Oil filters 

Locating the oil filter remains easy on 
almost all cars. It's threaded onto the 
exterior of the engine, and you'll just 
have to look (sometimes hard). The 
only noteworthy exception: On some 
late-model General Motors' cars with 
2.5-liter 4-cylinder engines, it's in the 
oil pan (loosen a giant plug to drain the 
oil, then remove the plug and pull out 



the filter with pliers). 

To be able to remove the filter, 
you'll need to raise the car, either 
with drive-on ramps or a hydraulic 
jack to lift the car by a crossmember, 
followed by safety stands under the 
suspension arms. 

Carmakers' recommended filter re- 
placement intervals vary, but you 
can't go wrong changing the filter 
whenever you change the oil — at least 
twice a year, every three to four 
months or 3000 miles if you do a lot of 
short-trip, heavy-load or stop-and-go 
driving. Removing the old oil filter 
should be a straightforward operation 



Removing the oil filter is usually simple in itself, 
but the task can sometimes be complicated by 
poor access to the filter, thanks to a cramped 
engine bay. The right filter wrench can make 
the Job easier. 



BAND-TYPE 
OIL FILTER 
WRENCH 
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Inspect your air cleaner regularly for signs of 
plugging or a torn paper element. 

if you have a filter wrench that fits in 
and on. The old strap wrenches are 
"universal," in that they grasp the fil- 
ter body and will work on any filter 
within a broad size range. 

If a strap wrench won't fit in, you 
may need an end-cap wrench, which 
usually fits into even the tighter quar- 
ters on some cars. The end-cap 
wrench locks against flutes on the end 
of the filter. Even if you have a 
wrench that's the right diameter for 
your car's filter, you must also 
make sure the flute pattern of 
wrench and filter also match. If 
you installed the old filter with 
that wrench, there's apparently a 
match. However, if you buy a dif- 
ferent brand replacement filter 
this time, bring along your 
wrench to make sure it will work. 

If you don't have a wrench, and 
need an end-cap, check the 
wrench you buy against a filter of 
the same brand that's on your 
car. Then get a replacement filter 
with the same flute pattern (it 
need not be the same brand). Or 
buy a universal end-cap wrench 
with spring-loaded "fingers" that 
lock against several flutes, 
enough to loosen the typical filter 
within its specified range. 

Some filter designs will last a 
bit longer or remove slightly finer 
dirt particles, but if you use any 
name-brand or major store brand 
and change the filter at reason- 
able intervals, you should never 
encounter an oil filtration prob- 
lem. Always buy a filter recom- 
mended in the maker's current 
catalog for your car's engine, 
model and year. Just because a 



different number looks the same 
doesn't mean it is, and it may give you 
problems with installation, or eventu- 
ally work loose and leak, even if it 
doesn't leak immediately. 

If the wrench is a strap-type, posi- 
tion it on the filter as close to the base 
as possible. Place a drain pan under 
the filter, and if the filter is recessed, 
make a trough of aluminum foil so 
when you loosen the filter any oil 
flows along the trough into the drain 
pan rather than on the ground, or, 
even worse, onto a wiring harness, 
before dripping onto the ground. Or 
you can wrap the harness with foil to 
protect it. 

Having a problem trying to loosen a 
badly stuck filter? If the filter simply 
distorts without loosening when you 
use an end-cap wrench, you've got to 
put a wrench around the filter right at 
the base, even if there isn't much 
room to turn a handle. You may be 
able to do it with chain-type locking 
pliers, a plumber's strap wrench or an 
oil filter strap wrench, but for a real 
problem the best choice is a pair of oil 
filter removal pliers, such as the Vim 
V-240 and V-241 (Durston Manufac- 
turing Co., LaVerne, CA 91750). Our 
favorite universal tool is actually the 
24-in. Channelock pliers, which costs 
about 40 bucks but has plenty of other 
uses around the shop. 



Once you have the old filter off, 
check to make sure the rubber gasket 
came off with it. If it didn't, reach up 
and dig it out. If you don't, you'll have 
an oil leak, as the two gaskets will dis- 
tort when squeezed together. Clean 
the filter mounting surface with a 
cloth. 

Apply a thin film of clean oil to the 
new filter's gasket, then thread on the 




AIR CLEANER ^-pcv- 
HOUSING lime 




Remote air cleaners can be hard to access, and the spring 
clips hard to release or fasten properly. 



When Inspecting the air filter, also check the 
PCV systems filter. If there is one. 

filter. It should thread on smoothly. If 
you encounter resistance, stop, as you 
may be cross-threading. Be careful 
not to scrape the filter over anything 
as you're worming your way through 
the engine compartment up to the 
filter mounting pad — you don't want 
to collect any dirt and inject it di- 
rectly into your engine. If the fil- 
ter is more or less vertical, prefill 
it with clean oil, to reduce the in- 
terval between engine start and 
establishing oil pressure. 

Once you have the filter 
threaded on, run it down until 
you feel it just make contact with 
the mounting surface. Install the 
wrench (flip over a strap wrench 
so the band closes when the 
wrench is turned in the clockwise 
direction). Then make note of 
some emblem on the filter body 
for reference and tighten the fil- 
ter about a %-turn more. You 
might be able to do this by hand, 
so avoid distorting the filter with 
tools if you can. 

Replace the drain plug, replac- 
ing the gasket washer if neces- 
sary. After adding oil, start the 
engine and check for leaks near 
the base of the filter. 

A word about oil filter inter- 
changeability: don't. Just be- 
cause a filter seems to screw onto 
the oil filter flange and has suffi- 
cient mechanical clearance 
doesn't mean it's safe to use it. 
There are a number of similar 



POPULAR MECHANICS • JUNE 1991 



PM ILLUSTRATIONS BY RON CARBONI 



83 



Copyr 



CAR CARE 



filters with slightly different 
thread pitch and gasket diame- 
ters — different enough to pass 
cursory examination, but fail un- 
der pressure by blowing off the 
threads some cold morning or 
popping a gasket on a hot day. 

Some filters have an internal 
pressure relief valve, intended to 
bypass oil flow if the filter medi- 
um becomes totally plugged by 
sludge. The theory is that some 
dirty oil is better than no oil at all, 
or having the paper filter burst 
under the strain and dumping a 
quart of sludge straight into the 
engine. Some filters have no such 
valve, as they're intended for en- 
gines that have an internal relief 
valve. 

There may indeed be some substi- 
tution possible — and the filter manu- 
facturer's interchange table should be 
your guide. For instance, there's a 
larger Ford filter, intended for 
trucks, that is a direct replacement 
for the standard PH-8 Ford spin-on. 

Another option is a remote filter 
adapter, with lines running up to a fil- 
ter mounted on the fenderwell or 
firewall. The easy access makes a fil- 
ter change a standup job, and if you 
mount the filter so it's upright, it's a 
clean job as well. 

Air filters 

The air filter always used to be atop 
the carburetor or throttle body, un- 
der an easily accessible cover held by 
a wingnut. Every couple of years, you 
simply took off the wingnut, lifted the 
cover, removed the old element, 
cleaned out the housing and installed 
the new one. 

If you live where there isn't 
any dust or airborne dirt to speak 
of, check the filter annually. 
Dusty conditions shorten the in- 
terval considerably, and if you 
drive on unpaved roads, every 
three months is more like it. 

Lower hoodlines mean filter 
housings located away from the 
carburetor or throttle body. If 
you aren't sure where, trace the 
large, flexible air duct from the 
top of the engine until you come 
to a large metal or plastic housing 
with a cover, and it's probably 
there. 

In many cases, the filter cover 
is held by spring clips, and you 
may have to work in with a screw- 
driver to release and reengage 
the clips. Some filter covers also 
hold a section of the fuel-injection 
system, so you may have to un- 




gauze filter used on older carbu- 
reted engines to clean the intake 
air for the Positive Crankcase 
Ventilation (PC V) system. If this 
gauze filter is dirty, pull it out and 
install a new one. 

At the same time, check the 
ductwork connected to the air fil- 
ter housing. Of course, it should 
be connected at both ends, but it 
also should be free of any tears. A 
torn or loose hot-air duct for a 
thermostatic air cleaner can al- 
low cold air to leak in and affect 
driveability until the engine is 
warm. A torn or loose duct from 
the air cleaner to the carburetor 
or throttle body allows unfiltered 
air to get in. On cars with airflow sen- 
sors, leaks permit unmeasured air- 
flow, which can result in a lean fuel 
mixture, leaving you with a driveabil- 
ity problem you'll have a hard time 
tracing. 

Gasoline filters 

The gas filter is usually under the 
hood, and if you trace the fuel line 
from the carburetor or fuel injectors, 
you'll come to it. Not under the hood? 
Well, maybe it's underneath, such as 
just forward of the gas tank on some 
models. In these cases, you'll have to 
lift up the rear of the car for access. 

Many carmakers don't recommend 
specific fuel filter replacement inter- 
vals. However, even without appar- 
ent driveability symptoms, it's a good 
idea to change the fuel filter every 
two years. 

There are some close brushes with 
high technology on cars with fuel in- 
jection, because you must relieve sys- 
tem pressure of anywhere from 15 to 
60 psi (depending on the type of 
system) before you can change 
the filter. This is unlike carbure- 
tor systems, which operate on 
modest pressures in the 3- to 6- 
psi range, with little or no residu- 
al pressure. However, dealing 
with the higher pressures of fuel- 
injection systems needn't fright- 
en you. 

If your fuel system has a tire- 
type service valve, called a 
Schrader valve, installed to sim- 
plify connection of a pressure 
gauge, just remove the cap, wrap 
a towel around the valve to collect 
fuel spray and depress the pin. 
Safety glasses, please. When the 
fuel stops spraying out, the pres- 
sure is relieved. 
A similar setup is used on fuel- 
On some Chrysler products, relieve fuel pressure by Jum- injected Hondas — a threaded 
perlng the Injector to 12Vfor 10 seconds or so. plug that can be removed to in- 



Relleve fuel system pressure before opening up any high- 
pressure fuel filter fittings. Keep a fire extinguisher handy. 



plug a wiring connector for working 
clearance. If you do, inspect its re- 
tainer carefully so you don't break a 
plastic tang taking it off. When you 
refit a connector, be careful not to 
bend any terminals. 

Inspect the filter, and if there's only 
one dirty spot, opposite the intake air 
snorkel, just tap the filter against a 
workbench to remove loose dirt, then 
turn the element and reinstall. Of 
course, if you live in an area where 
there's a lot of airborne sand, it may 
not darken the element. In that case, 
hold a shop light up to the inboard side 
of the element. If the filter is clear, 
you should see uniform lines of light 
shine through at the pleats. 

Here again, get the exact filter ele- 
ment specified for your car. If a filter 
is just slightly smaller, it won't fit the 
housing properly and unfiltered air 
can leak into the engine between the 
element and the housing. 

When you're changing the filter, 
also look in the housing for a small 
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Now you can remove the fuel filter itself by carefully unscrewing the Some carburetors are equipped with a small filter where the fuel line 
appropriate fittings and clamps that hold it in place. enters the carburetor body. 



stall a pressure gauge. The plug is on 
the fuel rail (tubing) next to the pres- 
sure regulator, and all you have to do 
is hold a fitting with one wrench while 
you loosen the plug with a second 
wrench. Wrap the fitting with a towel 
to collect seeping fuel, of course. 

You may be able to remove a fuel 
pump fuse, followed by cranking the 
engine for 10 seconds. With the pump 
disabled, the pressure will be dissipat- 
ed. This may set a trouble code in your 
engine computer, but don't worry, be- 
cause it shouldn't cause the CHECK EN- 
GINE light to repeatedly come on. 
You could disconnect the car bat- 
tery for about a half-minute to 
erase the code — not a bad idea for 
general safety if you're disconnect- 
ing fuel lines or operating a 
Schrader valve under the hood. 
However, most engine computers 
have sophisticated programs that 
include adaptive learning. It 
means the computer has adjusted 
the engine controls for your driv- 
ing style. Disconnecting the bat- 
tery erases this data, and it will 
take perhaps 100 miles of driving 
for the computer to relearn. 
There are other methods to re 



Or, check a wiring manual for the 
fuel pump ground location. You can 
also get underneath the back of the 
car and trace the fuel pump wiring to 
the ground connection (typically a 
black wire), and disconnect it. Discon- 
necting the ground may be one of the 
least convenient ways to stop the 
pump to relieve system pressure by 
cranking, but you can use the tech- 
nique on just about any car. 

Finally, here's another universal 
method. Very gradually loosen a fuel 
line or fuel hose clamp at a joint, well 



obvious. Standard fittings that 
thread together are the most widely 
used on both carbureted and fuel-in- 
jected cars. Just hold one fitting while 
you loosen the other (which one to 
hold should be obvious). Many fuel-in- 
jected engines have banjo fuel filter 
fittings that get their name from their 
shape. A bolt goes through the banjo 
with gaskets on top and bottom. 
These gaskets should be replaced 
when you change the filter. 

If the filter is clamped to hoses, you 
may be able to loosen the clamp and 
reuse it, but do this only if it's a 
worm-drive type. With all oth- 
ers, including the spring-wire 
type, discard the clamp and in- 
stall new ones. In fact, the only 
way you can get some clamps off 
is to chop them apart with side- 
cutter pliers. 

On most carbureted GM cars, 
the filter is in a carburetor boss. 
Disconnect the line, then remove 
the fuel line fitting for access. 

A cheap, ineffective fuel filter 
may allow dirt to damage some 
pretty expensive components, so 
don't gamble. A quality after- 
market brand should be consider- 

lieve system pressure. On Chrys- c "V t flnd flltef ln the engine compartment? It may be ably cheaper than original equip- 

ment, because you can buy it 
from a parts store (with a generous 
discount structure) instead of a car 
dealer. However, if there is no repu- 
table aftermarket replacement, 
spend the extra money for an original 
equipment replacement. VH 




ler throttle-body injection sys . under the carjust ahead of the fuel tank 



terns, there is no Schrader valve, so un- 
plug the injector's wiring connector 
and hot-wire the injector with jumper 
wires — one to battery positive, one to 
ground — for just a few seconds, and 
you'll open the injector long enough. 



wrapped in a towel, and let the fuel 
seep out. This is what we do, but 
we're careful, and we keep a fire ex- 
tinguisher nearby. 

The exact procedure for taking out 
the old filter varies, but it should be 
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How to separate 
the men 



from the boys. 





1 'See your Chevrolet dealer lor terms of this limited warranty. A deductible will apply ""^^■■^ 

GM alii-r'12 iiionilis or 12.000 miles. tEPA est. MPG elty 17. highway 27. I 1990 CM Corp. All Rights Reserved. 

(.'hrvnilei. i he f liiMolti emblem and Lumina are registered i rademarks and Chevy is a trademark of (he (iM Corp. Let's gel n together.. .buckle up. 



The new Lumina Z34 Distinctive aero bodywork. New Twin 

Dual Cam V6 power. Slick-shifting 5-speed gearbox. Aggressive sport 
suspension. 4-wheel disc brakes. P225/60R-16 Goodyear Eagle GT+4's. 
3-year/50,000-mile Bumper to Bumper Plus Warranty* 

MORE PEOPLE ARE 

WINNING WITH, 



/ 



THE 





l ' ^ OF AMERICA 

TODAYS CHEVROLET" 
L Power and efficiency? Meet the future of high performance: 
The Chevy Lumina Z34. Flaunting 3.4 liters of fuel-injected, 24-valve Twin Dual 
Cam V6 power, this is the machine for 1991. Because of its advanced multi-valve 

technology, the Z34 s TDC V6 combines power with excellent efflciency.t 
And with bodywork influenced by our NASCAR-winning 
Luminas, a responsive sport suspension 

package and a Getrag-licensed 5-speed 
gearbox, the Lumina Z34 is one 
serious machine. But don't 
take our word for it Grab 
hold of one. Your driving 
future never looked 
brighter. 
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BY MIKE ALLEN, 

Assistant Automotive Editor 

The High Cost Of 
Cheap Inflation 

• This first item was relayed to us by 
Wade Hoyt, Editor-in-Chief at Mo- 
tor, a companion Hearst publication 
intended for the service trade. It orig- 
inated at another trade magazine, 
the Atlas Tire Bulletin. 

It concerns a technician who was 
trying to patch a tire after removing a 
nail with a pair of pliers. Unbe- 
knownst to the technician, the driver 
had used an inexpensive tire inflator 
can earlier in the day. 

The technician was inserting a 
rasp into the tire to provide clearance 
for a rubber plug, common practice 
for fixing a small hole without re- 
moving the tire from the rim. There 
was a large noise, and the technician 
woke up in a medivac helicopter with 
broken bones and a collapsed lung. 

If you read the fine print on the 
cans, you'll learn that some of them 
use a mixture of propane and isobu- 
tane for inflating the tire. Apparent- 
ly, the technician's hardened metal 
rasp struck a spark with the steel belt 
in the tire, igniting this highly flam- 
mable mixture. 

True, there's a warning sticker on 
the can for you to peel off and stick 
onto the tire to warn others of what's 
inside. But how many of us are likely 
to do that, especially at night, in traf- 
fic or on a rainy day? 

Many other quickie flat-fixers use 
ozone-eating CFCs instead of flam- 
mables. It's not practical to use sim- 
ple compressed air or nitrogen be- 
cause the pressures required would 
make the can weigh too much. 

Aside from their potential for ex- 
plosion, many of these devices propel 
material into the tire to plug up the 
hole. These substances work just well 
enough to make it easy to forget there 
was a problem. However, like cold 
remedies, this temporary cure deals 
more with the symptoms, rather than 
the malady. A leak usually indicates 
damage. Accordingly, any leak 
should have the prompt attention of a 
competent tire technician who can 
assess the problem and fix it proper- 
ly, to prevent more damage. 

The most responsible method of 
temporary inflation is a small, porta- 
ble 12 -volt compressor that you can 
plug into your cigarette lighter. 

But if you do use a temporary infla- 



tion device charged with flamma- 
bles, be sure to warn the technician 
who has the job of making a proper 
repair. He should remove the tire's 
valve stem and let it deflate — out- 
doors — before attempting any work. 

Cranky 

I own a Dodge pickup that has a hard- 
starting problem — sometimes. What 
happens is it will crank for a long time 
and not start. But if I release the key, 
back to the run position as if it had 
started, then it will start. 

MICHAEL GMERSON 
ALGONA, WA 

There are actually two circuits that 
provide current to the coil — one 
through a ballast resistor to prevent 
the coil from overheating while the 
engine is running, and a second that 
gives a straight shot of 12 volts for 
extra poop during cranking. 

This second circuit is often from 
the starter solenoid. The second cir- 
cuit on your truck is kaput, so the 
truck often won't start while crank- 



ing and the voltage to the coil is low. 
But when you release the key, voltage 
goes back up to normal. And if a cyl- 
inder happens to fire before the en- 
gine spins down too far, ignition. 

I'll refer you to the schematic. Look 
for a wire from the solenoid to the 
coil. Check for 12 volts during crank- 
ing, and you'll probably find a loose 
wire or a bad solenoid. 

Dolly's Dilemma 

I want to tow a 1982 Oldsmobile Cut- 
lass Supreme with a 3. 8 and automatic 
transmission. I can't really afford a 
towing dolly right now, so I want to 
know if I can do this with a towbar. 

If so, what's the proper towbar? 
Can I install a set of brackets on the 
bumper to make attaching the towbar 
simpler? And do I really have to re- 
move the driveshaft for trips longer 
than 25 miles? MARKHELT 

BELTSVILLE, MD 

First off, any vehicle with an auto- 
matic transmission is a poor candi- 
date for much towing. The transmis- 
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sion relies on the rotation of the 
engine for proper cooling and lubri- 
cation, so towing for any distance at 
speeds over 25 mph will destroy the 
tranny. For an occasional tow — say 
from the freeway to the garage after 
some mishap — you can get away with 
it. This prohibition doesn 't apply to 
manual transmission cars. Just 
leave the shifter in Neutral. 

One exception would be a 4x4 with 
part-time 4wd — there's a Neutral po- 
sition in the transfer case. Another 
workaround for an occasional tow at 
high way speeds is to leave the towed 
car's engine running at idle to pro- 
vide lubrication and cooling. Just be 
sure it doesn't stall. Or, you can dis- 
connect the driveshaft at the rear axle 
flange, a simple -but -greasy 10-min- 
ute job under the car. 

While disconnecting the driveshaft 
is acceptable for a cross-country 
jaunt or two, take it from one who 
knows— it gets old in a hurry, espe- 
cially in the rain. 

Yes, it is possible to attach brackets 
for a simple pin connection to the 
towbar — but you'll probably have to 
( Please t u rn to fxtije 92) 
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Battery Removal Rules 

• Replacing a battery is among the simplest jobs you 
can do on your own car. It's so simple in fact, that 
sometimes we forget that it's also potentially danger- 
ous. Start by hosing the battery down with warm water 
to remove any spilled acid or corrosion. 
Then remove the negative terminal first. 

What difference does it make which 
terminal comes first? 

Simple. If you try to remove the posi- 
tive terminal first, the wrench is electri- 
cally "hot," not only in respect to the oth- 
er battery terminal, but to the rest of the 
car as well. 

This includes the fender, the radiator 
and the battery hold-down clamps, all of 
which might be close enough to the posi- 
tive terminal to contact the other end of 
your wrench as you're working the cable 
loose. 

And there's enough energy stored in a 
car battery to weld the wrench into place 
and turn it cherry red almost instantly. 

If you remove the negative terminal 
first, there can't be any fireworks unless 
you actually short the two battery posts 
to each other, which is a lot harder to do 
accidentally. 
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remove tne front bumper. It's mount- 
ed on shock absorbers, and they 
aren't designed to be pulled. If you 
pull off the bumper, it'll probably 
part with the car at a green light. 

I suggest that the cheapest, most ef- 
fective way to accomplish your mis- 
sion is to break down and buy the tow 
dolly. Or, if the mission is occasional, 
rent one. U -Haul, for example, has a 
good selection. By putting the drive 
wheels on the dolly, you sidestep the 
transmission issue. 

There are also a few towing cave- 
ats. First, remember that the towed 
vehicle has no brakes, so braking dis- 
tances will suffer greatly. And be 
sure that the towing vehicle is mas- 
sive enough to deal with the extra 
weight in back. 

Oil Supply 

I recently bought a '91 Blazer, and the 
owner's manual specifies using SG- 
rated oil. I've been changing my own 
oil for many years, and I have a supply 
of SF-rated oil that I'm reluctant to 
dispose of. Can I use it in my Blazer 
without harm? arburley 

FOLSOM, PA 



SF-rated oil has completely disap- 
peared from inventories everywhere, 
but I'll wager there are still a lot of 
partial cases lingering around in ga- 
rages and basements. And it does 
seem like a waste to condemn it to oil 
cans and lawnmowers. 

The major difference between SG- 
and older SF-rated oil is in the 
amount of additives intended to pre- 
vent sludging during the extended 
drain intervals for newer cars. 

So, if you change your oil at a more 
normal interval — we recommend 
3000 miles — and watch for signs of 
excess sludge formation, you can 
safely use this SF-rated oil. (I'm as- 
suming it's the appropriate viscosity 
for your car.) 

However, you should also keep in 
mind that using an oil with a rating 
other than the one recommended by 
your vehicle's manufacturer could 
very well void your warranty. VM 

DO YOU HAVE A CAR PROBLEM? 

Just ask Mike about it Mail your question to Car 
Clinic, Popular Mechanics, 224 W. 57thSL, New 
York, NY 10019. While letters, faxes or phone 
calls cannot be answered individually, problems 
of general interest will be discussed in the column. 



SERVICE TIP 

• Ranger, Bronco and Explorer 4x4s built 
after Aug. 1 , 1990, have a different elec- 
tronic shift module, which requires differ- 
ent procedures to shift in and out of 2wd. 
Basically, the truck must be stopped and 
the clutch depressed or the auto trans in 
Neutral before pressing the low range 
switch. This revised module is also being 
installed in earlier vehicles if the module is 
serviced. TSB 90-1 8-1 0 

• 1989/90 1 ,6-L Nissan Sentras and Pul- 
sars have revised coolant change proce- 
dures. These involve bleeding coolant 
from a blocked drain plug and an air-relief 
valve, as well as the radiator drain pet- 
cock, flushing the system with water and 
topping up with coolant. TSB 90-01 9 

• People who are physically unable to fit 
into 200, 700/900-series Volvos because 
the seatbelt is too short can order a seat- 
belt extender at the dealer. It will help to 
extend the seatbelt a few more inches. 
TSB SM 88-1 

• Hyundai Sonatas with 5-speed trans- 
missions may be difficult to downshift into 
Fourth or into Reverse. H so, replace the 
restrictor ball assembly, which is sup- 
posed to position the reverse-shift lug. If 
the ball hangs up, difficult shifting will en- 
sue. TSB 01 5 also suggests changing the 
lubricant if the ball is sticking. 



What's Your Car Worth? 



Maybe more than you think. So don't 
shortchange yourself when you sell or 
trade it in. Find out your car's true 
market value instantly by calling the 
Popular Mechanics CAR VALUE 
HOTLINEt. Our computer network is 
constantly updated with the latest 
information, not only for the year, 
make, model, options and mileage of 
your car, but also for your local market 
conditions and even the time of year. 





Buying A New Car? 

That's even a better reason to check the 
PM CAR VALUE HOTLINEt. We'll tell 
you how to get the best deal by giving 
you the Manufacturer's Suggested 
Retail Price, dealer cost, plus the list 
price and dealer cost of every available 
option— information you need to get 
the bargaining edge when negotiating 
price. 



One Call Does It All 

The PM CAR VALUE HOTLINEt covers 
cars and trucks, domestic and imports, 
from 1977 through 1991. Call us 7 days a 
week* before you buy, sell or trade. 
We'll give you the smart money edge. 



tsw THC 



1-900-446-4606 

*For used car valuations, call any day 9AM-2AM EST. For new car estimates, call Monday 
through Friday, 9AM-Midnight EST, Saturday 9AM-7PM. Not available in Alaska or Hawaii. 
Each call costs $1 for the first minute and SI. 95 for each additional minute. Charges will 
appear on your local phone bill. A typical call lasts 5 to 6 minutes. 
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NEW PRODUCTS 

IMPROVE 
YOUR CAR 

Topless Aural 
Gratification 

Jeeps may be cool with an open top 
and the wind blowing through your 
hair. Unfortunately, the wind also 
blows away the music from your 
sound system before it gets to your 
ears. Mopar has a solution to the prob- 
lem by offering an overhead speaker 
system for Jeep Wranglers. Called 
Sound Bar, it's a factory option for 
1991 Wranglers, as well as a retrofit 
for '87 to '90 models. Two Jensen 
speakers concentrate the music at the 
front seats. The waterproof speaker 
system installs neatly into the rollbar. 
From Jeep/Eagle dealers for $225. 




Goodbye Mr. Chips 

If you don't want the side of your car 
riddled with small chips and dings, 
you can park at the remote end of the 
lot and walk a few hundred yards. Or, 
you can slap these foam bumpers on 
the sides when you park. CHIP Guard 
has flexible magnets to hold it fast to 
your car or truck. The magnets are 
coated so they won't scratch, and the 
bumpers shouldn't disappear since a 
strap locks them to your car. The 
bumpers are available in black or 
white for $29.95 a pair, nonfolding, or 
$34.95, folding. From Blister-Pac of 
Tucson, 4585 E. Speedway Blvd., 
Tucson, AZ 85712; (602) 327-1775 or 
(800)228-9853. 



Accordion 
Lessons 

The pickup truck's open cargo bed 
makes loading easy. It also makes 
unloading easy — particularly for 
thieves. A camper top offers security, 
but reduces convenience. Enter the 
Cordian Cab. It mounts on rails in the 
pickup bed so the top can slide out to 
cover the entire bed or collapse to 
leave the bed open. It can also be posi- 
tioned anywhere in between. There's 



also a movable divider that acts as a 
lockable tailgate for the partially col- 
lapsed cover. This dividing feature 
makes the cargo bed small enough to 
corral groceries. Available for Chevy, 
Ford and Toyota compact pickups, 
prices range from $1166 to $1440, 
from Alpha Enterprises, 1340 W. 
Gladstone St. , Azusa, CA 91702; (818) 
969-3200. 




Pamper Your Seat 

Driving home from the beach in a wet 
bathing suit is even tougher on your 
car's seat than it is on you. And while 
driving in wet, muddy or sweaty 
clothing may be unavoidable from 
time to time, you can avoid soiling 
your car's upholstery. The Luxury 
Liner terry-cloth seat cover has a vi- 
nyl backing. It's comfortable to sit on, 
absorbent and waterproof. The one- 
size-fits-all cover is machine wash- 
able. Priced at $29.95, from Luxury 
Liner, P.O. Box 813, Highland, CA 
92346; (800)845-4637. 



Personal Power Trip 

The advent of the mobile office has 
solved lots of communications prob- 
lems for moguls on the move, but it's 
created another: How to provide pow- 
er for your fax, computer and cellular 
phone without stopping. An inconve- 
nient solution is a collection of storage 
batteries. 

Or, you can power your equipment 
from your car's 12-volt system. All 
you need is a power converter, like 
the PowerTrip. This unit plugs into 
your vehicle's cigarette lighter and 
provides 100 watts of continuous 115- 
volt AC. That's enough juice to power 
any equipment that draws 1 amp or 
less. PowerTrip is pocket-size and 
weighs less than 1 pound. This power 
converter is available for $199.99 
from Zirco, Inc. , 10900 W. 44th Ave. , 
Wheat Ridge, CO 80033; (303) 421- 
2013. pm 
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ELECTRONICS 

HAMMING IT UP 

BY FRANK VIZARD, Electronics Editq^ 




$385.95 




• Interest in ham radio as a hobby is 
on the rebound, thanks to a loosening 
of governmental regulations. The 
Federal Communications Commis- 
sion now offers beginner operator li- 
censes that don't require a mastery of 
Morse code. 

Eliminating the Morse code re- 
quirement for the Technician Class li- 
cense means that people can get on 
the air without weeks of study. You 
must still pass a 55-question test gov- 
erning ham radio operating rules, 
safety procedures and some basic 
technical data. 

The Technician Class license allows 
you to communicate on frequencies 
above 30 megahertz. This license bas- 
ically confines you to operating only 
within the United States. Worldwide 
communication is done on frequencies 
below 30MHz, and, under interna- 
tional treaty, these operators must 
know Morse code. 

Most people's image of ham radio is 
of a big, black box with lots of dials 
primarily used in natural disasters or 
to hear from the citizens of unstable 



countries. There are, however, more 
portable units available. Dash- 
mounted transceivers for the car are 
available from companies like Alinco, 
handheld models are made by compa- 
nies like Kenwood. While these mo- 
bile radios are good for short-range 
communication, there are about 
10,000 repeater stations across the 
country that extend their range. 
These repeater stations are often 
linked to the local telephone lines so 
that you can make calls from your mo- 
bile or handheld radio. 

The Technician Class license also 
allows you to participate in the fastest 
growing aspect of ham radio. Packet 
radio allows direct computer-to-com- 
puter communication over public air- 
waves through personal computers 
linked to 2-way radios. Packeteers, as 
they're called, can send computer files 
to other computer-controlled stations 
even if they're unattended. Users 
have a special radio modem and a 
transmitter/receiver box containing a 
unique identifier or call sign that acts 
like a private telephone number. 



Needless to say, this mode of commu- 
nicating bypasses the telephone com- 
pany so it's free of charge. There are 
reportedly about 100,000 packeteers 
on-line already. 

For additional information on ham 
radio licensing requirements, contact 
the American Radio Relay League, 
225 Main St., Newington, CT 06111; 
(203)666-1541. 

Who's The Innovator? 

Sony may have the reputation for 
technical innovation in consumer elec- 
tronics, but Matsushita, the parent 
company of Panasonic/Technics, is 
mounting a serious challenge to the 
throne. 

Two new projects under develop- 
ment by the company bear this out. 
One is a stereo system called the SC- 
FX1. In this system, the compact disc 
player, dual tape decks and tuner are 
configured in a laptop styling that in- 
cludes a fold-up data display. Music is 
digitally relayed to an amplifier and 
speaker setup via infrared light. 
Range is about 22 ft. Communication 
between the infrared transmitter and 
receiver is line-of-sight only. The SC- 
FX1 is available in Japan, but U.S. 
marketing plans haven't been made. 

Matsushita is also developing a 
sleep sensor that automatically turns 
off lights, adjusts air conditioners or 
turns off a TV, for example, as soon as 
you fall asleep. The sensor is basically 
a thin band of electronics that can be 
placed in or on top of a mattress. The 
sensor considers changes in the fre- 
quency of body 5^^^^— 



movement to de- 
termine when 
you've left for 




dreamland. VH 
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PM HOTLINES 

COMMUNICATE 



We're trying our best to make it 
easier for you to communicate with us. 
Here are four ways you can do it. 



HOTLINE PHONE NUMBERS 



Special telephone numbers allow you to 
call our editors directly and easily. They're 
activated once a week, on Wednesdays, from 
3 to 5 pm Eastern time. All the editorial staff 
hotline phone numbers are listed here. An 
editor may be out of the office on 
assignment In that case, no one will answer, 
so please try again. 



HOME IMPROVEMENT 

Steven Will son, editor (212) 265-7538 

Tom Klenck , assoc. editor (2 1 2) 265-7570 
Roy Berendsohn, asst. editor 

(212)265-7572 
(building, home remodeling, shop design, 
tools, furniture making and design] 

BOATING/OUTDOORS 

Joe Skorupa, editor (212) 265-7596 

AUTOMOTIVE 

Tony Swan, editor (2 1 2) 265-7526 

(new cars, motorsports) 
Mike Allen, asst editor (212) 265-7536 
(technical and design, care and maintenance) 

SCIENCE/TECHNOLOGY 

Abe Dane, editor (2 1 2) 265-7740 

ELECTRONICS/PHOTOGRAPHY 
Frank Visard, editor (212) 265-758 1 

GENERAL 

Joe Oldham, editor-in-chief 

(212)265-7503 
Deborah Frank, managing editor 

(212)265-7518 



READER SERVICE BUREAU 



Our Reader Service Bureau is operational 
five days a week during regular business 
hours. The phone number is (212) 649-3127. 
Please call our Reader Service Bureau, nor our 
editors, for information on back issues, re- 
prints of articles, subscription inquiries, plans 
offers and so on. It will save us all time. 



ELECTRONIC MAIL 



You can call the PM computer any day 
between 6 pm and 8 am (only) Eastern time. 
The number is (212) 582-8369. Once you're 
on line, you can leave messages for specific 
editors, or direct inquiries and comments to a 
specific department. The department bulletin 
board also allows you to share your thoughts 
with other readers who call in. 

New users get an identification number 
and password that allow you to access the 
system. Simply set your communications soft- 
ware to 8 bits, no parity and one stop bit (8- 
N-l ). and set the baud at 300 or 1 200. Please 
remember that we are not a professionally 
staffed, fully operational bulletin board. We're 
simply trying to make it easier for you to 
communicate with us. So please bear with us 
if it takes awhile to answer your message. 



FAX MACHINE 



You can fax written mail to us if you have 
access to a fax machine. Our fax number is 
(212) 586-5562. available 24 hours a day. 



Presenting... 

The DR™ FIELD and 



BRUSH MOWER 




--the amazing walk-behind 
"brush hog" that - 

•CLEARS & MAINTAINS meadows, 
pastures, roadsides, fences, wooded 
and rough non-lawn areas with ease. 
Mows over 1/2 acre per hour! 

•CUTS tall grass, weeds, brush, 
brambles, sumac - even tough 
saplings up lot" thick! 



•Plus 

CHOPS/ 
MULCHES most 
everything it cuts; 
leaves NO TANGLE of 
material to trip over or to pick up like 
hand -held brush cutters and sicklebar mowers. 
•POWERFUL 8HP Briggs & Stratton engine with 
BIG 20" SELF-PROPELLED WHEELS! Rolls through 
ditches, furrows, over bumps and logs with ease. 

•Perfect for low-maintenance wild/lower 
meadows... European -si) le woodlots free of under- 
growth... walking paths...or any area that you only 
want to mow once-a-month...or once-a-season! 



So, 
WHY 
MESS 
with hand- 
held brush 
cutters that are 
so dangerous, 
slow and 
tiring to use... 
OR with sicklebar 
mowers that shake 
unmercifully 
and leave such a 
tangled mess? 

cau toil Ftee 

I-T00S1Z-3ZOO 

PLEASE MAIL 
COUPON for FREE 
DETAILS about the Amazing 
DR™ FJELD_ and_BRUSH_ MOWER! 

■YES! Please rush complete FREE DETAILS of the 1 
I DR™ FIELD and BRUSH MOWER including prices, | 
I specifications, Off-Season Savings now in effect 



Name 



Address 



I 



City. 



State 



ZIP 



CI9P1 OP*, he 



I To: COUNTRY HOME PRODUCTS, Dept. A3706F I 
L _Box_89 L Ferry Road^aarlotte, VT _05445 , 




the amazing new solution to 
rotary trimmer line problems 

No more trouble with trimmer line 

— never buy line again! 

Easy to install on your gas trimmer. 

Cuts through tough weeds, 

briars and grass. 

Keeps your rotary trimmer in 



i 




business. 
• Guaranteed to save you time! 

TO ORDER CALL TODAY 

1-800-262-5122 

(Call for dealership inquiry) 

S< 



ONLY 

$2195^- ■ -fT 

VWEED 

* WIZARD 



( ) VISA ( ) M/C #- 



( ) Check enclosed for $21.95 plus $3 00 postage and handling. 



Exp. Date_ 



PM691 



Your Trimmer Make 

Name 

Street 



.Model #_ 

Phone J L 



. State . 



.Zip. 



City 

Send to: WEED WIZARD, INC., P.O. Box 275, Dahlonega, Georgia 30533 
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OLD HOUSE RESTORATION 

RESTORING STUCCO 



BY BOB VILA, Contributin^|yj 




— $385.95 




• Whether it's smooth and scored to 
look like stone, textured or pebble 
dashed, stucco is a decorative finish 
that adds an element of fashion to 
many old houses. As such, it should be 
maintained and restored in the best 
manner possible. 

I'll begin where I usually do with a 
little bit of history; In the early days 
of our country, stucco was commonly 
used over masonry. Many brick and 
stone buildings were constructed to 
be stuccoed. Often smooth and scored 
to look like stone blocks, this decora- 
tive exterior was considered fashion- 
able. Sometimes stucco was used to 
cover crumbling, damaged or deterio- 
rated masonry. (So don't be tempted 
to strip off stucco to expose the under- 
lying brick or stone unless a masonry 
expert with experience in such mat- 
ters advises it.) 



"Home Again With Bob Vila" is the title of our 
contributing editor's new TV show. 



The material used in the late 18th 
and early 19th centuries was often a 
simple mix of lime and sand. Some- 
times, additives like animal hair 
strengthened the mix. Some early 
stuccos also used natural cements af- 
ter their discovery in this country in 
the 1820s. What was actually used 
varied from region to region and, of 
course, depended on the natural avail- 
ability of local materials. 

Most of the color in these early 
mixes came from the sand, which is 
the reason for early stucco's often 
beige or brown color. When color was 
added to the mix, it was in the form of 
natural pigments, like brick dust. 

It wasn't until the 1870s, when 
Portland cement became available in 
the United States, that the harder 
forebears of modern cement stuccos 
began to replace the early soft lime 
mixes. The change from soft to hard 
stucco didn't happen overnight. Since 
many artisans clung to their old pref- 



Stucco has always enjoyed popularity, espe- 
cially In older homes. Though very durable. It 
can require periodic patching. 

erences, it wasn't until the turn of the 
century that cement stucco became 
the norm. 

It was about this time, the late 19th 
and early 20th centuries, that stucco 
was applied to wood frames or lath. 
This, of course, was the result of both 
the Tudor revival and the increasing 
popularity of bungalow structures. 

As you can see, there are differ- 
ences in the mixtures that were used 
years ago. To the old-house restorer, 
finding out what was originally used 
— and matching this mixture as close- 
ly as possible in strength, composi- 
tion, color and texture — is the key to a 
successful restoration job. 

Lime or cement based? 

Many of the ingredients of early stuc- 
co either aren't available today or, if 
they are, have changed over the 
years. Because of this, it's nearly im- 
possible to get an exact duplication of 
an original stucco. For example, the 
lime found today is different from 
what was used then. And sand, of 
course, varies depending on locality, 
with manufactured sand commonly 
replacing the rarer river sand in many 
historic mixes. But, with some trial 
and error (and a little luck), you 
should be able to come close enough to 
restore minor patches of failed stucco. 

I imagine most readers are restor- 
ing homes built around the turn of the 
century, hence much of the original 
stucco is probably cement based. 
However, you can't go by date alone 
to determine what your house is 
wearing. A simple way to discover 
whether this decorative finish is lime 
or cement based is to put a piece of the 
old stucco in a glass of water. If it 
doesn't stay firm and most of it dis- 
solves and becomes mushy, it's safe to 
assume you're working with a soft 
lime/sand stucco. 

There are many different recipes 
for this soft stucco. One of the earliest 
I've seen, from the noted architect A. 
J. Downing, calls for two parts sand 
and one part lime. Today, you'd add a 
little portland cement to this mix for 
workability, along with animal hair if 
the original had it. For those patching 
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the harder cement stuccos, a mix with 
a high content of portland cement 
should be used. Some of the ones I'm 
familiar with call for this along with 
sand and hydrated lime. (For more in- 
formation on historical stucco mixes, 
see the preservation brief mentioned 
at the end of this column.) 

Don't be tempted to patch a soft 
lime-based stucco with a harder port- 
land cement-based stucco (or vice 
versa). They aren't compatible. The 
materials' differing rates of expansion 
and contraction will generally cause 
your restoration work to crack. 

Patching old stucco 

In most cases, the spots where stucco 
has failed on your old-house walls will 
be pretty obvious. But there are situ- 
ations where the lath may have pulled 
away from the wall, causing bulges or 
bubbles in the outer surface. After a 
thorough visual inspection, walking 
around the house and lightly tapping 
— with a rubber or wood mallet — any 
spots where you suspect underlying 
failure may reveal hidden spots of 
damage that should be repaired. 

Don't try to tackle too large of a 
spot at once. Make sure the underly- 
ing surface is clean and sound, and 
test your mixture in an inconspicuous 



spot. You may have to alter your mix 
a bit to get the best match. Make sure, 
too, that your patches match any ex- 
isting control joints, which are breaks 
in the stucco that allow for shrinkage 
and expansion. 

If the stucco is applied to masonry, 
unless the underlying surface is badly 
spalled and deteriorated, you should 
be able to go over it again. Don't be 
tempted to use wire lath here. It's apt 
to rust over time, causing the stucco 
to fail. In most cases, original wood 
lath can be successfully replaced or 
covered with metal lath. 

Stucco is commonly applied in three 
coats, although occasionally you'll see 
walls that are only wearing two. The 
first coat, called the scratch coat, is 
generally V* to % in. thick and is ap- 
plied to metal lath, dampened wood 
lath or masonry. As its name implies, 
it's scratched or roughened so the sec- 
ond coat adheres. (Incidentally, I like 
to use a 6-in. square, cut from galva- 
nized hardware cloth, as a tool for 
this.) 

As soon as it's dry, which usually 
takes 24 to 72 hours, the second or 
brown coat, which is usually the same 
thickness as the first, is applied. In a 
plain, 2-coat application, this will be 
the final coat. More often, a third, or 



finish, coat of stucco tops it. 

If that's the case, the brown coat, 
too, is lightly crosshatched to facili- 
tate the final coat's adhesion. It's in 
this thin, top coat — often only V* in. to 
Va in. thick — that any texture or de- 
sign is added. It's applied after the 
brown coat sets. 

If you've got more than a few small 
patches to repair, you may be better 
off calling in a professional. Trying to 
successfully stucco an entire wall is a 
different story than repairing a minor 
patch job here and there. Check with 
any local preservation groups or your 
state historic preservation office for 
masons that are sensitive to restora- 
tion issues. 

Whether you restore your stucco 
walls yourself or hire a pro, having 
the right information on hand will 
help get the job done right. One publi- 
cation I found particularly interesting 
is Preservation Brief No. 22, "The 
Preservation And Repair Of Historic 
Stucco," by Anne Grimmer. Pub- 
lished by the Preservation Assistance 
Division of the National Park Service, 
it's available for $1 from the Super- 
intendent of Documents, Govern- 
ment Printing Office, Washington, 
D.C. 20402-9325. Ask for GPO stock 
No. 024-005-01066-1. m 



There's never a goo d day fo r your wood. 




Thompson's protects full-time against water, sun and mildew. 



\bur house is constantly being attacked by sun, 
wind, rain, mold and rot. That's why your wood 
needs the full-time protection of Thompson's* 
Wood Protector. 

Thompson's unique formula contains powerful 
waterproofers to protect against splitting, cracking 

& 1990 Thompson & Formby. Inc 
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and warping,- mildewcides to prevent mold, 
mildew and rot; and sunscreens to help prevent 
fading and greying. So use Thompson's Wood 
Protector. You'll see how just one coat can give 
your home full-time protection for a longer life 
expectancy than you ever expected. 
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AUTOMOBILES 

NEW CARS 



$385.95 




Oldsmobile 88 — 
A New Image Builder 

• Still seeking to redefine its image, 
Oldsmobile is rallying around a new 
battle cry — "Smart Contemporary 
Vehicles" — and presenting a new line 
of 88s to give it substance. 

While the battle cry may not be the 
kind of slogan that makes strong men 
hurl themselves at barbed wire, we 
think the cars will definitely command 
attention. They are, in fact, smart and 
contemporary, a design that in some 
way overshadows Oldsmobile's luxu- 
ry 98 series. 

Riding the same 110.8-in. wheel- 
base as the previous 88 series, the 
new car is nevertheless a good deal 
bigger — 4.1 in. longer, 1.5 in. wider, 
1.1 in. taller. Some of this exterior in- 
crease has been passed along to front- 
seat passengers, but dimensions in 
the rear have actually shrunk a bit, 
partly to accommodate a 1.7-cu.-ft. 
improvement in trunk volume (from 
16.0 to 17.7). 

There's also a bit more power from 
GM's 3800 V6— 170 hp, 220 ft.-lb. of 
torque, versus 165 and 210 in the cur- 
rent model — but there's a couple hun- 
dred pounds more car to haul around. 
The transmission is GM's 4T60E 4- 
speed automatic. 

Like the current 88 line, there will 
be two trim levels, the 88 Royale and 
the Royale LS. Oldsmobile's sporty 



FE3 suspension package will also be 
available again, and antilock braking 
continues as standard equipment for 
the Royale LS, optional on the basic 
Royale. 

Though it's nicely finished, the new 
88's interior isn't as smart and con- 
temporary as the exterior. The op- 
tional electronic instrumentation is 
difficult to read (the standard analog 
gauges are better), and the climate 
control switches are difficult to ma- 
nipulate, particularly with the car in 
motion. 

Seating is living-room soft, with lit- 
tle in the way of lateral support, and 
the thin-rimmed steering wheel that 
comes with the basic Royale conjures 
up images of, yes — your father's Olds- 
mobile. 

On the other hand, the new line of 
88s are big, comfortable, roomy cars 
with excellent ride quality and a 
smooth powertrain. Stir in an excel- 
lent job of styling, and you 
have cars that may 
very well help 
the Oldsmobile 
name stand out 
from the rest of 
the GM crowd 
once again. 

— Don Chaikin 



Callaway-modlfied Corvette Speedster 
boasts 450 hp from twin-turbo V8. 



Distinctive styling of new Olds 88 reflects 
GM's current trend toward softer lines. Cli- 
mate controls may prove tricky to operate. 

Callaway Twin- 
Turbo Speedster 

Corvette specialist Reeves Callaway 
has never been afraid of excess, and 
here's yet another proof. In addition 
to the usual Callaway Cars hotting-up 
treatment — twin turbos and inter- 
coolers for the 5.7-liter L98 Corvette 
V8 — the kids from Connecticut came 
up with their own wraparound cowl to 
crown the new Speedster. 
Callaway claims 450 hp at 4500 rpm 
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for his latest twin-turbo Vette. Torque 
—613 ft. -lb. at 3000 rpm— is beyond 
massive, and it adds up to 0- 
to-60 in 4.5 seconds, quar- 
ter-miles in the 12.7- 
second range and a 
claimed top speed of 
180 mph. 

That capability, plus 
the car's looks, should 
be enough to earn traf- 
fic citations even 
when you're sitting 
still. 

The cost for all this well-executed 
excess: $135,000. — Tony Swan 

Mazda MX-3 

From those wonderful people who 
brought you the Miata, here's a new 



$385 





Paseo Is Toyota's entry In pocket-rocket derby (see story on next page ). 



sports coupe that's likely to turn al- 
most as many heads. Besides the slick 
2+2 bodywork, the MX-3 offers the 
distinction of the only V6 engine avail- 
able in cars of this class. Offered in the 
upmarket GS 
version of the 
car, the new 
130-hp dohc 
24-valve en- 
gine also has 
the distinction 
of being the 
smallest V6on 
the market at 
1.8 liters. The 
basic MX-3 
engine is a tep- 
id (88 hp) ver- 



Sllck Mazda MX-3 sports coupe offers Indus- 
try's smallest V6 engine. 

sion of the Miata's 1.6-liter dohc 16- 
valve Four. 

Although the MX-3 probably won't 
be quite as quick as its prime competi- 
tors — the Honda CRX and Nissan 
NX Coupe — the V6 should be smooth- 
er than any powerplant offered in this 
class. And as far as quickness is con- 
cerned, 0-to-60 times in the 8-second 
bracket aren't exactly slow. 

The MX-3's dimensions— 96.3-in. 
wheelbase, 165.7 in. overall, 66.7 in. 
width, 51.6in. height — arealittle big- 
ger than the current CRX and very 
similar to the new NX Coupe. The 
( Please turn to page 100) 



Why it takes legwork to flatten your stomach. 



You can't reduce stomach 
fat by exercising abdominal 
muscles alone. 

Research has shown that exercises that 
work only the abdominal region are not 
effective. They simply don't involve 
enough muscle mass to burn the 
calories necessary to trim fat. 
Instead of flattening, they merely 
strengthen underlying muscles, 
providing no reduction in girth, 
fatfolds, or total body fat percentage. 

The exclusive NordicTrack® 
total-body aerobic exerciser 
is the most effective way to 
flatten your stomach. 

The total-body motion involves all major 
body muscles. Which means you burn more 
body fat in less time than with any other 
in-home exercise machine. And while 
you're at it, you're toning and defining 
those muscle groups, as well. So you 
feel as good as you look. 

Non-Jarring Motion 

Smooth, jarfess aerobic motion 
ensures maximum won\out efficiency 
while minimizing the risk of injury to 
knees, shins and back. 

Patented Flywheel 

One-way clutch mechanism provides 
continuity of motion, making vigorous exercise 
more pleasant and easier to sustain. 




Adjustable Arm Tension 

Adjustable upper-body exerciser works the 
major muscles of the abdomen, shoulders, 
back and arms for maximum aerobic 
conditioning. 

Electronic Feedback 

Speedometer displays elapsed workout 
time, speed, and distance traveled at a 
glance. 

Adjustable Leg Tension 

Adjust the machine to precisely meet 
your conditioning and weight-loss 
requirements. 

Free information. 

Call or write us today. We'll send you a 
free brochure and video that describe how 
NordicTrack can flatten your stomach and 
make you look and feel your best. 

NordicTrack 

m w m A CML Company 



Call or Write for a 

FREE VIDEO 

& Brochure 



■800-328-5888 

□ Please send me a free brochure 

□ Also a free videotape □ VHS □ Baa 

Name 

Street 

City . 



EXT 
275F1 



State 



Phone ( 



) 



. Zip 



NordicTrack. Dept «275F1, 
j H1C Jonathan Blvd. N , Chaska, MN 5531H j 
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Ratehetirg screwdriver. 



I 1 

From the choice of 
professional mechanics. 
Snap-on. 

■ Durable forward/reverse 
ratcheting mechanism . 

■ Five hardened steel bits. 

■ Stainless steel shank. 

■ Ergonomic handle design. 

■ Bit storage compartment. 

■ This is a professional quality tool, 
and an exceptional value at J35 .75. 
To purchase the screwdriver or the 
complete Snap-on catalog, just 
call our toll-free number or J 
send in the coupon 



I 




Street Address . 
City 



TO ORDER CALL 

1-800-TOOLS4U 

(1-800-866-5748) 
9 AM - 9 PM EST 




I I Please send Ratcheting Magnetic Screwdrivers) and 

ray Free copy of the full-line Snap-on catalog. (Enclose J35.75 plus 
appropriate shipping charge and sales tax.) 

Price 135.75 

Quantity *. 

Subtotal 

•Shipping 

(For M screwdrivers: 14.00, 5-15 screwdrivers J6.00) . . 

Subtotal 

"•State Sales Tax 

Total 

' For orders of 16 or mort p lci>r call our toll fret lumber lor shipping 
Information. " 'Your uk»ui mutt be added to proctM order 

I I Please send the full-line Snap-on catalog (Enclose I5A0 
which includes handling, which we'll credit to your first minimum 
12500 catalog order.) 
,■. Name 



. State . 



. Zip. 



Phone ~ 

Am Coir 

Signature 

VISA _ 

Card No. _ 
Exp. Date . 



_ (Required to process order) 



. MasterCard American Express 



Money Order Personal Check 

Send order form to: 
Snap-on Tools Corporation 
Tools 411 Program, Dept. PM6 
265 South Church St reel 
Robesonia, Pennsylvania 19551 
All orders shipped promptly through U PS. 
Offer good only in the USA. 
Professional Mechanics See tour Snap-on Dealer. 



Quality choice of professional mechanics. 



A Hot Idea From VW 



SALT ENVELOPES 



• Cold starts are not only hard on me- 
chanical parts, they're also the weakest 
point in a modern car's emissions per- 
formance. The cold engine runs very 
fuel-rich for the first mile or two to pre- 
vent stalling, making for high hydrocar- 
bon content in the exhaust. Since it takes 
a couple of minutes for exhaust gases to 
get the catalytic 
converter up to its 
operating tem- 
perature, the con- 
verter can't burn 
off the excess hy- 
drocarbons. 

Volkswagen is 
planning to intro- 
duce a new de- 
vice — called the 
Heat Battery — de- 
signed to preheat 
the engine before 
the driver actually turns the key. 
Plumbed into the cooling system, the de- 
vice is basically a canister packed with 
small metal envelopes, each one filled 
with a salt compound that melts at about 
165°F. 

When the salt compound melts, it 
stores heat — overnight or perhaps as 




OUTLET/ 



-INLET 



long as a weekend, according to VW — 
even when the outside temperature is 
near zero. The heat is released when a 
pump circulates cold coolant from the 
engine block through the canister and 
the salt crystallizes again, a process that 
takes about 30 seconds. 
Once the engine is started, the fuel-in- 
jection computer 
can lean out the 
fuel-air mixture 
much sooner. 
Within 10 minutes 
or so, coolant cir- 
culation reheats 
the salt, and the 
system is ready to 
go again. 

The system is 
designed to be 
easily triggered, 
perhaps by some- 
thing as simple as opening the driver's 
door. A side benefit is the immediate 
availability of heat for the interior of 
the car. 

VW says the Heat Battery might be 
available in some U.S. models as early 
as 1992. 

— Mike Allen 
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front-drive platform is basically the 
same as the Mazda 323, with struts all 
around, antiroll bars at both ends and 
speed-sensitive power rack-and-pin- 
ion steering. 

Mazda will offer a choice of 5-speed 
manual or 4-speed automatic trans- 
missions for both trim levels. The bas- 
ic MX-3 has a disc/drum braking set- 
up, while the GS version offers discs 
all around. 

EPA mpg numbers run from 29/35 
city /high way for the 4-cylinder with a 
5-speed to 20/27 for an automatic GS. 
Window sticker numbers are expect- 
ed to start at about $14,000 and top 
out at about $17,000. 

— Tony Swan 

1 992 Toyota Paseo 

Never one to be left out of any vehicle 
category, Toyota has joined the pock- 
et-rocket derby for 1992 with the new 
Paseo coupe. 

Billed as a 2+2, the Paseo, like the 
other newcomers in this segment, is 
basically a 2-seater with room in the 
rear for two very small people on very 
short trips. Realistically, the front 
seats are for people, and the rear 
seats are there to help save you mon- 
ey on your insurance — it makes it 
tougher for the insurance companies 
to call it a sports car. 

As a 2-place car, the Paseo qualifies 
as roomy, with front seats that are 
both comfortable and supportive. Hip 
and leg space should safely handle ro- 
bust 6-footers. 

Conceived as an entry-level 
"sportster," the Paseo packs a lot of 
value in its estimated $10,000 price. 
The standard features list is the best 
we've read in some time. The only ma- 
jor options are air conditioning, alloy 
wheels, a sunroof and cruise control. 
You can also add a deluxe cassette 
sound system if you like, but the 
standard AM/FM/cassette setup 
should satisfy most. 

Based loosely on the new Tercel 
platform, the Paseo doesn't have the 
go-power of some of the other cars in 
this category, but it's not exactly 
sluggish either. The new coupe is 
hauled by a 100-hp 1.5-liter dohc 16- 
valve engine — 18 more hp than the 
Tercel — which definitely puts it in the 
sporty category. 

The suspension, also Tercel-de- 
rived, is well matched to the engine 
performance. It seems conceived to 
favor ride quality over all-out han- 
dling, without being mushy or slug- 
gish in switchbacks. Although it lacks 
the eager response of a Honda CRX 
Si, fun-to-drive is part of the package 
here, too. 

Ride and styling notwithstanding, 
the Paseo's strongest suit may be its 
fit, finish, insulation, build strength 
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Change - your oil 

*d keep your engine dean 

Repla<e a quart at oil with a quart of Rislone Engine Treatment at 
oil dtange or whoa down a quart. Or, top off a full crankcase with 
our new 15-ounce, add-anytime formula. The added advantage of 
Rislone will help keep your engine clean for peak performance. 
There's also Rislone Premium Fuel Injector Cleaner to remove 
deposits from fuel injectors and intake valves. 

FREE brochure, How to Treat Your Engine Right. To order 
the brochure or Rislone products direct, write M 
The Shaler Company, Dept. P061, P.O. 
Box 471 , Waupun , Wl 53963 or call l^mamM 
1-800-452-2888. 
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Rislone: The Clean-Engine Advantage 1 ' ^> RISL0HE 
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and overall engineering — in a word, 
quality, a traditional Toyota 
strength. Though there are cars in 
this expanding segment that offer 
more in the way of pure performance, 
the Paseo seems likely to hold its own 
in the virtues that count over the long 
haul. 

— Rick Titus 

Infinlti M30 
Convertible 

Announced too late to make our April 
convertible roundup, the new Infiniti 
M30 ragtop gives Nissan's luxury 
marketing division an edge on its com- 
petitors from Lexus and Acura — at 
least for the time being. 

From window-level down, the M30 
convertible is the same as its sports 
coupe counterpart — rear drive, pro- 
pelled by a 162-hp dohc 24-valve 3.0- 
liter V6 mated to a 4-speed automatic 
transmission. 

Convertibilization is handled by 
ASC's California branch, in Domin- 
quez Hills. The top is a one-touch 
pushbutton operation. Holding the 
button down for 7 seconds will also 
raise or lower the windows. 

The new ragtop carries a $31,000 
price tag. 

Porsche Plans 

The long-anticipated replacement for 
Porsche's 944 series — called the 
968 — is expected to make its debut at 
this fall's Frankfurt Auto Show, with 
U.S. models scheduled to hit show- 
rooms by January of 1992. 

Judging by spy photos, the new 
car's styling bears a strong family re- 
semblance to Porsche's 928 series. 
Like the 944, the 968 will use 
Porsche's 3.0-liter dohc 16- valve 4- 
cylinder engine, with output bumped 
from 208 hp to as much as 240. 

Porsche also plans to improve out- 
put of the 928's 5.0-liter dohc 32-valve 
V8, from the current 326 hp to a po- 
tent 350. The latest improvement, 
due as a '92 model, will be called the 
928 S5. 

Fresh-Air Audi 

After two years of enthusiastic re- 
sponse at auto shows, Audi has finally 
gone into production with a convert- 
ible version of its 80-series coupe. 

When — or if — the Audi 80 Cabrio- 
let will reach U.S. showrooms is an 
open question. Audi of America is 
weighing the car's U.S. sales poten- 
tial against the extra costs associated 
with producing a car for the American 
market. 

New VW Golf 

Volkswagen's next-generation Golf 
will be bigger, smoother — and later, 
at least for U.S. buyers. Due for in- 



troduction in Europe this fall, the new 
Golf won't be ready for North Ameri- 
can production until early 1992. 

Assembly of U.S. models will be as- 
signed to VW of Mexico, and new 
Golfs probably won't find their way 
into American showrooms until late 
next year. 

Big Bucks Bentley 

Although the new 12-cylinder Mer- 
cedes 600 SEL was the star of the re- 
cent Geneva Auto Show, Bentley 
drew plenty of attention with the sur- 
prise introduction of its new Conti- 
nental R coupe. 



Designed to provide more identity 
separation between Bentley and 
Rolls-Royce, the big (5340 pounds 
ready to roll) coupe is propelled by a 
turbocharged 6.7-liter V8. Rolls- 
Royce never releases horsepower 
numbers, but there's enough of it on 
hand to move the Continental along at 
145 mph, which is where an electronic 
speed limiter cuts in. 

The Continental R is the first body 
shell exclusive to Bentley in almost 
four decades. 

If this kind of elegant exclusivity 
appeals to you, better get in line right 
( Please turn to page 102) 
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Whistler 750 

^^^^ radar detector. And we'll send you a 100% Tactel* 

^ mr nylon Sport Jacket with an embroidered Whistler 

■Kief logo. That's a $35.00 value. There's also a chance 



5000 SE Wireless Remote to win a 1991 Ford 5.0L Mustang GT. See partici- 




pating stores for details. Or call 1-800-531-0004 
for the dealer nearest you. 

'Plus $3. 50 shipping and handling. Offer expires August 31, 1991. 
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now. Only 70 editions of the Continen- 
tal R will find their way to America 
this year. 

And if you bring a $250,000 cash- 
ier's check with you, you might just 
have enough left over for lunch. 

Quad 2 

The arrival of a 2-valve version of 
GM's 2.3-liter Quad 4 engine probably 
marks the beginning of the last chap- 
ter for another General Motors 4-cyl- 
inder, the tough old Iron Duke. 

Oldsmobile recently announced the 
new sohc 8-valve edition of the Quad 
4, which is slated to appear in econo- 
my versions of some of this fall's new 
cars. Officially called the Quad OHC, 
the new 8-valve 2.3 makes 120 hp at 
5200 rpm and 140 ft. -lb. of torque at 
3200 rpm. 

Most recently labeled as the Tech 4, 
the 2.5-liter Iron Duke has been part 
of GM's powertrain arsenal since 
1977. 

Viper Production 

Defying sluggish economic conditions 
and the gloomy prophecies of legions 
of automotive forecasters, the Dodge 
Viper V10 sports car is scheduled for 
production startup this November at 
Chrysler's New Mack Avenue Pro- 
cess Development Center in Detroit. 

Although pricing is still a matter of 
speculation, Chrysler insiders say the 
sticker will show a bottom line of 
about $60,000. Production volumes, 
predictably, will be low. 

For all its retrospective aura — the 
2-seat roadster reminds us most of the 
brutish 427 Shelby Cobras from the 
mid-'60s — the Viper has served as a 
test mule for a number of Chrysler 
high-tech development programs, in- 
cluding materials, electronics and 
powertrains. 

Impact Update 

Although General Motors continues 
to resist announcing a date for the 
production of its new electric- 
powered car, Detroit-watchers are 
betting assembly operations will be- 
gin sometime in 1993 and cars will be 
in showrooms for the 1994 model 
year. 

Based on GM's Impact concept car, 
the electric car will be the first prod- 
uct developed and produced by Gen- 
eral Motors Electric Vehicles 
(GMEV), a new business unit in the 
General's vast empire. 

While everyone associated with 
GMEV is mum about most aspects of 
the project, spokesmen have made it 
clear that the new electric won't be 
called the Impact. 

Production will take place in GM's 
Lansing Craft Centre, the former 
Buick Reatta factory. fM 
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BOATING 

SMOICEV ON THE WATER 



BY JOE SKORUPA, Boating/Outdoors Editor 



$385. 95 



• Here's what some readers had to 
say the last time I wrote about per- 
sonal watercraft (PWCs). "Folks who 
ride them go totally crazy," said a 
woman from Tulsa. A woman from 
the state of Washington called PWC 
riders "inmates who are totally un- 
controlled." A man from California 
described them as "ear-splitting, en- 
vironmentally destructive machines 
that are obnoxious and intrusive." 
And finally, a man from New Hamp- 
shire wrote, "PWCs are a package 
deal that come complete with 
jackasses at the throttle." 

I'd like to notify the man 
from the Granite State that 
it's a misdemeanor in most places 
to call a policeman a jackass. More ^ 
than 100 marine authorities in 35 states 
use PWCs for enforcement, emergen- 
cy rescue and educational purposes. 

Shock of the new 

Next year Popular mechanics will 
be 90 years old, and, during this time, 
PM has witnessed the introduction of 
a vast amount of new technology. 
From a 9-decade perspective, it's 
easy to see that reaction to new tech- 
nology typically follows a 3-stage pat- 
tern: 1. Enthusiasm, 2. Apprehen- 
sion, and 3. Acceptance. 

Personal watercraft are a perfect 
example. When the first athletically 
demanding models were introduced 
in the 1970s, youthful enthusiasts | 
quickly adopted them. Their numbers 
were small, and the general public 
took relatively little notice. 

Then, in the mid-1980s, sitdown 
models were developed. A person of 
any fitness or skill level could now 
ride a PWC, and sales boomed. Public 
attention boomed, too, and phase 
two — apprehension — set in. 

Waterside landowners and tradi- 
tional-minded boaters loudly objected 
to the proliferation of PWCs. Safety 
and ecological concerns were raised. 
Lawyers and lobbyists got involved. 
The result, in some cases, was that 
PWCs were banned on a great deal of 
water. 

Now, the third and final phase has 
been reached, and the trend toward 
unfairly restrictive regulation ap- 
pears to be ebbing. In this new era of 
acceptance, a variety of enforcement 




agencies have added PWCs to their 
fleets. These agencies range from po- 
lice and sheriffs departments to fish 
and game agencies to beach patrols to 
parks and recreation divisions to 
emergency rescue units. 

How, exactly, do policemen use 
PWCs? In Boston, the Metropolitan 
Police tout their Kawasaki Tandem 
Sport (TS) as a "unique weapon" for 
enforcing boating and PWC regula- 
tions, plus rescuing endangered 
swimmers. The police in Montville, 
Connecticut, discovered that their TS 
is far more effective as a rescue vehi- 
cle than the slower 17-ft. patrol boat. 
A California state park ranger report- 
ed that her TS gave her an element of 
surprise in enforcement and that edu- 
cational contacts, a major component 
of her job, has more than doubled. 

The police chief in Muskego, Wis- 
consin, found that his Yamaha Wave- 
Runner is ideal for water patrol and 
rescue operations, especially for get- 
ting into shallow areas where duck 
hunters get lost or incapacitated. The 
Iosco County Sheriffs Department, 
in Michigan, used a WaveRunner to 
rescue a child more than a mile out 
in Lake Huron and learned that re- 
sponse time is much faster than using 
a full-size patrol boat. And, finally, in 
Delaware, the state marine patrol be- 
gan using a WaveRunner in under- 
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cover operations, partly for enforce- 
ment and partly to defend PWC users 
against people filing complaints when 
nothing illegal has occurred. 

Wet arm of the law 

My first story on the unfairness of 
PWC restrictions ("Invasion Of The 
Water Snatchers," page 39, April '89) 
strongly opposed passage of a highly 
restrictive bill in the New Hampshire 
legislature. The bill was ultimately 
made law, and a long list of lakes were 
closed to PWCs. An equally long list 
of lakes imposed highly restrictive 
regulations. 

At the time of passage, the bill re- 
ceived vociferous backing. After the 
bill was made law, the outcry was 
equally vociferous. In fact, the bill's 
sponsor, Roger Stewart, admitted he 
made a mistake in writing the law and 
was quoted as saying, "The ski craft 
(PWC) is a poor man's toy, and your 
rich landowners are the ones trying to 
get rid of them. . . I hate jet skis 
(PWCs). I just feel we are supposed to 
treat all things equally in this coun- 
try, and I think they are picking on ski 
craft to unduly crucify." 

Perception and reality. For several 
years, PWCs were perceived as being 
something they were not. The public, 
the police and some politicians have fi- 
nally caught on. Wl 
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Quality Products.. 
Discount Prices! 




4000^ 
Watt 
Generator 

8-HP Tecumseh engine 
has cast iron sleeve. 
Two 120- Volt and 
two 240-Volt outlets. 
Item# 16425 

s 399" 

a, 
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Sale 




Name 
Brand U 
Engines 

Thousands in stock! 
3-23 HP, horizontal and 
vertical shaft. 

HORIZONTAL GAS ENGINES 
#6051 5-HP •139"'' 
#6081 8-HP •219" 
#6010 10-HP •249 >,> 



'Wi'/- Backpack Sprayer 

70 PSI. 4-gal. poly tank. 
Easy pumping as you walk. Sprayer 
is 22X"H x 14/TW x SXD. Wand, nozzles, 36" hose. 

s 64" 



Item* 2510 



Sale 




Battery L 



Solar 
Light 

Up to 12 hrs. ot nighttime 
light on 6 hours of daylight 
charging! 5" H x 9" W x 3' 
D. Solar panel mounts up 
to 12 ft. away. 4 bulbs and diodes 
21" post. Item# 33431 

ltem# 33432 SCQ99 

Sae S 27» 58,0 " • 



Maintainer 

Helps keep your batteries 
at full charge. Solar cells 
create power. 11 '/("Lx 
9-%" W x V H. Clips and 
cable. Includes blocking 



Extra Rugged, Long-Life J*\\ 
Water Pump Svfi V 

Pumps up to 5000 GPH. Use above ^S.~ZPJJ 
or below water supply level. Lifts 15 ft. tfi 
at 1725 RPM, 25 ft. at 2600 RPM. Uses *-HP 
motor or larger. Direct or belt drive. Intake 1 '/•", 
output 1 ". If" shaft. Order foot valve #1 0995 ($7.99) 
to operate. 

Item# 10994 Sale S * ^ ' ' 
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3.5 HP 



Swing- 
Away Trailer Jack 2" Trash 

800 lb. capacity. Lifts to 25" 
Zinc plated. 5'/." wheel. 
Item* 12748 

Tractor 
Seat 

W x 3"D 
bolt pattern 
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Pump 

Pumps to 

11.100 GPH. 3.5-HP 
engine. 28-ft. lift. Handles 
solids to 3/4". 76-ft. max. 
head. 2" inlet & outlet. 
Item* 10916 

Sale^SS 9 * 



OR the 'A" center mount 
hole. 17"Wx6"Hx 15*" 
front to back 
ltem# 1743 

Sa,e S 21" 
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1020 PSI 4kew 
Pressure Washer 

Pumps 2.5 GPM up to 
140° F. 5"Wx 10"Dx20"H 
1 5 Amp, 1 1 5V. UL listed. 35' cord with 
ground fault, 23' hose. 

s 289 



Airless 
Sprayer 




Converts to 
feed directly 
from paint 

can. 120V. Model 200 
!tem# 15924 

s 37" 
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one of the greatest things you could 
call an aviator. 

The Habu era came to a close with 
the Blackbird's last high-speed flight, 
a record run between Los Angeles 
and Washington, D.C., flown on 
March 6, 1990 (see Tech Update, page 
18, June '90). Lasting 68 minutes, 17 
seconds, it concluded with a retire- 
ment ceremony at Dulles Airport. 
Many thought that was the end of the 
Blackbird story. But that may soon 
change. 

Back, under new 
management 

Years ago, when talk first circulated 
that the Blackbird might be retired, 
NASA expressed an interest in ob- 
taining a few to add to its fleet of flight 
research vehicles. It lobbied hard and 
succeeded in gaining possession of 
two SR-71A pilot and RSO models, 
and the only SR-71B 2-pilot trainer in 
existence. 

NASA hopes to use the SR-71 in 
much the same way it used its prede- 
cessor, the YF-12A, throughout the 
1970s and early '80s. According to 
NASA pilots and flight test engineers 
I spoke to, the plane offers a platform 
for testing new materials and compo- 
nents in a moderately high-speed 
(2000 mph), high-temperature (500° 
to 1000° F) environment for longer pe- 
riods than ground test facilities allow. 
Additionally, the SR-71 allows for 
testing under actual aerodynamic and 
heat-loading conditions. 

Among the concepts driving NA- 
SA's interest in using the Blackbird is 
a hypersonic vehicle called the X-30, a 
single-stage, Mach-25 spaceplane 
that will take off from a runway and 
fly into orbit. To withstand the stress- 
es of such a flight, the X-30 will re- 
quire the development of materials 
and engines unlike anything ever 
used before. 

The NASA test pilots scheduled to 
fly the Blackbird are Steve Ishmael 
and Rogers Smith. The flight test en- 
gineers who will accompany them not 
only possess aeronautical engineering 
credentials, but are excellent pilots as 
well. In fact, each is a California state 
champion in competition aerobatics. 
They also happen to be married to one 
another. Their names are Bob Meyer 
and Marta Bohn-Meyer. 

Speaking with the NASA crews, I 
learned about the challenges, bene- 
fits, obstacles and opportunities they 
expect in flying the SR-71. When 
asked how the Blackbird might be a 
helpful tool, Meyer said, "I can see 
the aircraft providing a platform for 
development of new engine tech- 
nology, structures research on new 
composites and simulated handling 



qualities of an SST." He also saw an 
opportunity to test emissions at high 
altitudes and to conduct sonic boom 
research. 

As for challenges, Bohn-Meyer 
points out that "even though it's an 
older airplane, it is one of the most 
complex aircraft NASA has operat- 
ed." Not only is Bohn-Meyer to be the 
first female crew member to fly 
aboard the Blackbird, but she is also 
responsible for managing all the SR- 
71 assets under NASA's control. Her 
efforts have been instrumental in the 
acquisition and storage of much of the 
needed support equipment: spare en- 
gines, computers, astro-inertial navi- 
gation systems (which can track 
stars, day or night), generators and 
engine-starting carts that contain two 
500-horsepower car engines. (I still 
love the sound of those unmuffled 
Buicks winding up.) 

NASA's greatest enemy in its ef- 
forts to get the Blackbird flying again 
may be time. Ishmael, NASA's lead 
pilot on the project, pointed out that 
"NASA is a methodical engineering 
organization," meaning they take the 
time to do things right. However, he 
adds, "The longer these complex, del- 
icate assets sit idle, the harder it'll be 
to pull it off." With each passing 
week, more SR-71 expertise retires 
or transfers. "If we do this, we're go- 
ing to do it so that everything is just 
right," says Ishmael. "The sooner, 
the better." 

Training the next 
generation 

NASA began air crew preparations 
for the SR-71 nearly two years ago. 
Crews flew to New York, where Sing- 
er-Link was conducting a $22-million 
renovation of the only existing SR-71 
simulator for the Air Force. Opera- 
tional SR-71 crews from Beale AFB 
had a chance to work with the NASA 
crews and give them a taste of what lie 
ahead. Since the Air Force had no fur- 
ther need for the simulator, NASA 
brought it to its Ames Dryden Flight 
Research Facility, located at Ed- 
wards AFB, California, in the sum- 
mer of 1990. 

The old simulator did a remarkable 
job of giving crew members a realistic 
sense of being airborne, but the up- 
graded version is even better. When 
you are focused on flying it, dealing 
with systems analysis and handling 
multiple malfunctions at Mach 3 and 
80,000 ft., you honestly feel like it's 
the real thing. The instructor's panel 
is much improved, with updated com- 
puters and software that allow for ad- 
ditional normal and emergency proce- 
dures scenarios. The panel also offers 
more flexibility in working the crew 
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members individually or as a team. 

Ishmael, who has some YF-12A 
experience, is developing plans for 
checking out NASA's SR-71 crew 
force. He's managed to garner the 
support of a number of former opera- 
tional crew members, some still on ac- 
tive duty, and others recently retired 
from the Air Force. They have all giv- 
en him their views on how to approach 
the training. 

Ishmael stressed the importance of 
using the simulator to practice emer- 
gency procedures. He said that unlike 
newer aircraft, the SR-71 requires 
the air crew to play a more integral 
role in systems analysis and correc- 
tive action. 

One still unresolved decision that 
will affect the training program is 
whether or not to use air refueling on 
NASA flights. We discussed the pros 
and cons of taking off with a light fuel 
load and going straight to an airborne 
tanker, the way we normally did it in 
the Air Force. The alternative is tak- 
ing off with lots of fuel and accelerat- 
ing immediately to high speed and 
altitude. 

Air refueling was an absolute ne- 
cessity in the operational world, 
where we might have to cover several 
thousand miles on one flight, day or 
night, and in any kind of weather. 
NASA will closely structure its 
flights to focus on narrower goals with 
tightly controlled parameters. Thus, 
the NASA missions might not require 
air refueling, except in an emergency. 

Meyer and Bonn-Meyer began 
their simulator work in October 1990 
and have received instruction from a 
number of Air Force crew members. 
They each had about 70 hours of simu- 
lator training when I interviewed 
them, and they expect to have 150 
hours each prior to their first flights. 
Maj. Randy Shelhorse, one of the last 
operational SR-71 RSOs, recently de- 
voted a week of his vacation time to 
training the NASA flight test engi- 
neers. Shelhorse told me he couldn't 
believe how fast the two NASA engi- 
neers were learning this complex air- 
craft. He was very impressed. 

NASA has discovered that a lot of 
people who used to work with this air- 
plane have volunteered their services 
to assist in flying it again. In her role 
as manager of SR-71 assets, Bonn- 
Meyer told me she gets several calls a 
week from engineers, technicians, pi- 
lots and RSOs located all over the 
country who have offered to help 
NASA fly this remarkable machine. 
Many of them do not expect payment. 

This is the Habu tradition. And it 
will help ensure the mystique and 
magic of the Blackbird remain with us 
for a long time to come . IM 



FREE YOUR DOG 

. . . (and yourself) with the amazing 
Freedom Fence for dogs! 



The patented FREEDOM FENCE keeps 
your dog safely and happily at home! 

■ Frees your dog from being cooped 
up, tied up, cramped and bored . . . 
by allowing him to run free without 
fear of his leaving your property. 

■ Frees you from the aggravation of 
having to walk, tie, or kennel your 
dog. 

■ Better than any ordinary fence 
because the FREEDOM FENCE 

can't be seen. (It's buried 1"to2" 
underground around your 
property.) Dogs can't tunnel under 
or jump over it. 

■ So escapeproof it'll keep your dog 
safely at home ... or your money 
back! 

Send Today for details on our 
30-DAY RISK-FREE TRIAL! 
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YES! I want to know more about the amazing 
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HOME VIDEO 

WIDE RECEIVER 

BY STEPHEN A. BOOTH, Contributing 




$385.95 



• If you've got $7000 to 
spare, you can buy the TV 
of the future today. But 
you'll have to convert the 
dollars to francs and do 
your watching in France, at 
least for the time being. 

By the time you read 
this, the first widescreen 
TVs capable of displaying 
high-definition images will 
be selling in Europe. The 
new sets hail from France's 
Thomson Consumer Elec- 
tronics, corporate parent of 
the RCA and General Elec- 
tric brands. 

True high-definition tele- 
vision won't come to Eu- 
rope until 1995, but the 
Thomson Space System can 
deliver enhanced TV pic- 
tures in a widescreen for- 
mat today. And, although 
the tuners in the 34-in. set 
receive only European 
PAL and SECAM broad- 
casts, the Space System 
can display images from 
VCRs, videodisc players 
and camcorders that use 
the NTSC system em- 
ployed in the United States. 
Fitting the sets with an NTSC tuner 
would not be very difficult. 

Accordingly, Thomson might bring 
the widescreen monitors to the Unit- 
ed States under the RCA brand, pos- 
sibly in time for the '92 Olympics. The 
company is likely to do so if the Feder- 
al Communications Commission does 
not specify standards for an enhanced 
NTSC format that could be broadcast 
until true HDTV arrives. 

For the record, "true" HDTV is 
generally defined as having a picture 
whose width-to-height ratio is 16-to-9 
(1.77-to-l) — about a third wider than 
current 4-3 (1.33-1) screens and closer 
to the Cinemascope-like proportions 
of movies seen in a theater. Addition- 
ally, HDTV would render more film- 
like images by doubling the number of 
scanning lines that make up a TV pic- 
ture, from 525 to 1050 in the case of 
NTSC (625 to 1250 in Europe). Final- 
ly, proposed HDTV systems would 
deliver CD-quality digital sound. 

The first set in Thomson's Space 




System line employs a virtually flat 
tube to display what the company 
calls "cinema format" images having a 
width-to-height ratio of 16-to-9. In 
terms of viewable dimensions, the 
tube measures about 34 in. diagonal- 
ly, 30 in. wide and 17 in. high. Al- 
though picture height is just about an 
inch more than that of a 27-in. -diago- 
nal set in the 4-3 format, the Space 
System tube is about 8 in. wider. 

The Space System offers four dif- 
ferent display options. Letterboxed 
programs, frequently broadcast in 
Europe but also available on tape and 
disc, are displayed in their full cine- 
matic width across the screen — but 
without the black bands that would 
appear at the top and bottom of a 4-3 
set. This is called the Cinema mode. 
Additionally, programs in the 4-3 for- 
mat from any source (broadcast, ca- 
ble, prerecorded video) can be dis- 
played in one of three ways. 



In the Standard mode, 
you can place a 4-3 picture 
in the center of a wide- 
screen tube. The picture 
will be framed by black 
bands on the sides. Option- 
ally, the 4-3 image can be 
shifted to the left side of the 
screen while three smaller 
4-3 "picture-outside-pic- 
ture" (POP) images are 
stacked to the right. You 
can use the POPs to watch 
another program, scan 
channels or display freeze- 
frame stills. 

In the Wide mode, the 4- 
3 image is zoomed up to full 
16-9 proportions of the TV 
screen. Cropped and 
zoomed is a more accurate 
description because you 
lose a small portion of the 
image at its top and bottom 
when the 4-3 image is blown 
up to fill the width of the 16- 
9 tube. Is the loss objection- 
able? This depends upon 
the composition of the 
source material. It's possi- 
ble that textual material 
such as subtitles might be 
partially obscured. 
The virtually flat Space 
System tube, now made in Ita- 
ly, also can be produced in Thomson's 
U.S. plants. At a Paris demonstra- 
tion, I found the picture especially 
good. Because it is an HDTV-ready 
tube capable of displaying the 1250 
scanning lines of the proposed Euro- 
pean system, the Space System now 
functions as an improved-definition 
set by digital line-doubling. Sound is 
superb, too. A 2-channel amp with 70 
watts per side drives the five built-in 




Canon's L 1 camcorder can also use photogra- 
phy lenses (see story on page 1 08 J. 
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John Wayne returns as Hondo this month In a special 30 TV broadcast. The film was shot with 
a special 3D camera (left) In 1 953 and hasn't been seen In that format since. 



speakers, including a bass subwoofer. 
The set also incorporates a surround- 
sound circuit with its own 20-watt 
amp for external speakers. 

If and when the Space System 
comes to the United States, Thomson 
says it will cost about 30% more than 
35 in. 4-3 sets. 

Duke Goes 3D 

If there were a movie about it, the 
title would be "The Thing That 
Wouldn't Die." This sums up Ameri- 
ca's fascination with 3-dimensional 
imaging. Now, that icon of American 
values, John Wayne, will be appear- 
ing on your TV screen bigger than life 
in 3D. 

For the first time in more than a 
decade, TV viewers will get to see 
"Hondo" — a Western the Duke him- 
self produced in 1953. For legal rea- 
sons, the movie has been out of circu- 
lation for some time — and isn't even 
available on video. Duke shot a 3D 
version of the movie simultaneously 
with the flat film, and this is the ver- 
sion that will be syndicated for TV 
from June 24 through 26. 

The 3D film print has been en- 
hanced for TV and video viewing by 
Spatial Technologies, of Hollywood, 
California. The company's process, 



called Natural Vision, separates fore- 
ground subjects from the movie's 
background to create an illusion of 
depth. One advantage claimed for this 
system is that the movie will appear 
normal when viewed without special 
3D glasses — that is, with none of the 



fuzziness and distorted colors that 
sometimes afflict 3D movies produced 
by the conventional anaglyphic meth- 
od. Check your local TV listings to 
find out when "Hondo" will air and 
where to obtain the 3D specs. 

< Please turn to page 108) 
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This VET Did It - and YOU 



Can Do It | 
Too! 



■•War injuries left me 
badlv handicapped, but 
now fm la financial success 
as a Locksmith, thanks to 
^our training. Besides the 
work is fascinating. If I can 
do it anybody can. - 
fllen Johnson. Larned, Kan 



Make Up to S26.00 an Hour — even while learning! 



Be a LOCKSMITH! 



Train 
FAST 

at Home! 



If you enjoy fixing things, you're a "natural" 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 

COLLECT CASH PROFITS ALMOST AT ONCE! 

You're "in business' ready to make $10 to $26.00 
an hour a few days after you begin Foley- 
Belsaws shortcut training. Easy illustrated les- 
sons complete with ALL practice equipment 
PLUS 



enable you to get your share of this always- 
profitable business. Hundreds we've trained 
are doing it. So can YOU. 

MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
ing spare time — or in your own full-time 
business. Ideal for retirement— good jobs, too. 

FOLEV-BELSAW INSTITUTE 



6301 Equitable RrJ . Dent 11986 
KinmClly, Mo 64120 



Del. 



I make S50 a 



• ALL TOOLS YOURS TO KEEP 

• KEY MACHINE YOURS TO KEEP 

• EXPERT PERSONAL ASSISTANCE 

• BUSINESS-BUILDING HELP 



m 
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N. Hunt. Wilmington, 
week extra." 
R. Davis. St. Louis. Mo 
Saturday." 

Ed Boyle. Pittsburgh. Pa. — "My business going 
at top speed. I'm moving to bigger quarters." 



I cleared $ 1 10 last 



rtAIL THIS COUPON . NO SALESMAN WILL CALL 




THIS DO-ALL PRO ■ 

MACHINE YOURS ■ 
TO KEEPlJ 

1 



FOLEV-BELSAW INSTITUTE 
6301 Equitable Rd . Dept 119BB 
Kansas City Mo 641?0 

Rush FREE book, "Keys to your Future. 
Name 



Can add S50 
to S100 a week 
to your in- 
come . . . and 
doesn't cost ' 
you a penny I 
extra! 
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State_ 
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500,000 MILES OF SMILES. 

Your mileage may vary, but the quality won't. 104 + Octane Boost products stop 
damaging engine knocks, increase horsepower up to 18.9% and decrease harmful emissions 
by as much as 32%. Test drive a can today. 



Order Octane Boost products direct: Racing Decal. 
Full color logo sticks on any clean, smooth surface. 
7"x3" Four tor $1.00. 



FREE GIFT 

Tell us how long you've been using 104 + Octane Boost products and 
we'll send you a tree gift. Write to: Free Gitt; Dept PM. RO. Box 414; 
Bedford. TX 76095 




For The Long Run. 
OCTANE BOOST CORPORATION 

Box 271148 Dallas, Texas 75227 



faster (more light-sensitive) 8X zoom 
— and other video lenses yet to come. 
Meanwhile, the LI can use lenses 
from Canon's EOS line of autofocus 
35mm SLR film cameras. All that's 
needed is an adapter ($250) that 
mates the EOS lens to the cam- 
corder's lens mount. 

This option of using 35mm camera 
lenses is significant for two reasons. 
For one thing, the sheer variety of 
SLR lenses opens new worlds of opti- 
cal creativity to the camcorder user. 
Just imagine how a super-wideangle 
lens can add zest to scenes in your 
home movies. For another thing, 
35mm lenses mounted on a camcorder 
give you unprecedented reach. What- 
ever the focal length of the camera 
lens, it's multiplied four to 5.3 times 
when attached to a camcorder. This 
means that a normal 50mm lens be- 
comes a 200- or 2(55mm telephoto. A 
300mm telephoto stretches to a 1200- 
or 1590mm optic. 

Back in the realm of conventional 
fixed-lens videography, Canon is of- 
fering another first. Model H850 
($1899) can be best described as a 
postproduction special-effects studio 
disguised as a camcorder. 

What makes this 8mm camcorder 
unique is its use of add-on micro- 
processor chips that superimpose 
graphics, music or both on your foot- 
age. The chips slip into two recepta- 
cles on the side of the H850, next to 
buttons that let you call up a design or 
a ditty as you're shooting. 

One graphics chip comes with the 
camcorder. Half a dozen other graph- 
ics chips and four music chips are 
available at about $20 each. 

At this writing, there are 56 differ- 
ent graphics and 32 songs. If these 
don't suit your purposes, you can 
draw your own artwork and store it in 
the H850's digital superimposer for 
insertion while the camera rolls. 

Fuji's first camcorders for the Unit- 
ed States bring something extra to 
the party, too. The Fujix-8 F60Wide 
($1250) is an 8mm model with a 6X 



HOME VIDEO 

(Continued from ]Kige 11)7) 

Camcorder Currents 

Electronics companies make techno- 
logically sophisticated camcorders, 
but I've frequently noted that the tra- 
ditional photography companies 
bring the more creative sensibilities 
to their video moviemakers. 

Until now, camcorder users have 
not had the option of changing lenses 
as still photographers do. Recently, 
electronics and photography manu- 
facturers created a standard for an 
interchangeable lens mount. This 
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means camcorders of the future will 
be able to accommodate a variety of 
specialty lenses — fisheyes, super- 
telephotos and so on. 

First on the street with this cam- 
corder of the future is Canon. The 
company's LI is a high-band 8mm 
model whose video wizardry adds 
some tricks to Canon's top-of-the-line 
Al series. Where the LI departs from 
the Al is photographically: The L des- 
ignation indicates lens interchange- 
ability. 

Out of the box, the LI ($2995) 
comes with a 15X zoom lens. But this 
can be removed and replaced with a 



zoom and built-in wideangle conver- 
sion lens. At the push of a button, the 
lens converts from a standard to a 
wider perspective that effectively 
doubles the camcorder's field of view. 

Perhaps the most innovative fea- 
ture of the Fujix-8 F60Wide is its 
Multi-Action Handgrip. In its folded 
position, the grip works as a carrying 
handle. Unfolded, it functions like a 
pistol grip to help you steady the cam- 
corder during shooting. Also in the 
unfolded position, the handgrip can 
convert into a low-profile tripod. 
When so deployed, you can use the in- 
frared remote control to operate the 
camcorder while you get into the mov- 
ie yourself. Wl 
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WORTH WRITING FOR 



905 WINDOW AND PATIO DOOR FACTBOOK 

Full-color brochure provides information on cus- 
tom combinations, planning a project, choosing a 
contractor, and much more from Andersen Win- 
dows, Inc. Free 



906 ROOF WINDOWS AND SKYLIGHTS 

Full-color brochure from VELUX features design 
ideas and helpful information on creating beautiful , 
light-filled living spaces. Included is information 
on choosing models and sizes, correct installation, 
sunscreening accessories, and manual and elec- 
tric controls. Pricing and dealers list is also includ- 
ed. Free 



907 WHY STARTING YOUR ENGINE. . . 

is a terrible thing to do: not an oil, not an additive. 
One quart of Slick 50 Engine Formula lubricates 
and protects the engine in your car or light truck full 
time— for more than 50,000 miles. It sharply re- 
duces friction and wear, so your engine starts easi- 
er, runs cooler and lasts longer to protect your in- 
vestment. Free brochure 



908 SAVE ON YOUR UTILITY BILLS 

Make a big difference in your year-round comfort 
and your utility bills. Learn how easy it is to seal ev- 
ery crack and gap in your home's exterior in an 
easy-to-read, illustrated brochure from MACCO, 
the Makers of Liquid Nails. New Do-It- Yourselfer's 
Guide to Exterior Caulking. Free 

909 GARAGE DOOR SAFETY GUIDE 

The Genie Company has created a safety guide for 
owners of automatic garage door systems. Poor 
door maintenance and faulty installation can cause 
malfunctions. Learn how to properly maintainyour 
garage door and electric door opener for years of 
trouble-free service. Free 



910 SAVE LIVES IN EMERGENCIES 

Brochure from Wholesalers Club describes inex- 
pensive new product which will save precious re- 
sponse time by attracting emergency units to your 
door quickly. Product is supported by EMS, police 
and fire departments. No home should be without 
it! $1.00 



91 1 COMPUTER KITS & COMPONENT PARTS 

Designed to the highest degree of quality and reli- 
ability available today. They're fun, easy to build, 
educational, IBM compatible, very powerful, and 
at great prices. Free brochure 



91 2 SELF-ADJUSTING SOCKET WRENCH 

This light weight (425 grams) yet durable self-ad- 
justing socket wrench adjusts to fit a majority of 
size ranges. Improved technology in torque with- 
standability allows up 1 1 00 LBS of torque at maxi- 
mum opening. Free catalog 



913 BIODEGRADABLE WOOD STRIPPERS 

Creative Technologies Group, Inc. offers the first 
paint and varnish removers that are truly safe and 
effective. Woodfinisher's Pride™ Stripping Gels 
contain no methylene chloride or other hazardous 
ingredients and are completely biodegradable. 
This makes Woodfinisher's Pride™ safe for the 
user and the environment and they work in 30 min- 
utes. Free information 



914 HOME REPAIR PRODUCTS 

Mr. Mac's® line of home repair and resurface 
products allow the do-it-yourselfer to repair and 
resurface concrete, wood and metal without the in- 
convenience and poor results associated with oth- 
er inferior patch products. Free information 



915 INFORMATION FOR THE DIVORCED 

Membership information and sample newsletter 
from national organization. Attorney and local 
group referrals, literature on finances, law cita- 
tions, top writers, common sense on all gender is- 
sues. $3.00 



916 OZONE-SAFE CANISTER 

Heavy duty aerosol canister made of stainless steel 
or aluminum. Holds 16 oz. of almost any bulk liq- 
uid. Can spray pin stream or mist to apply lubri- 
cants, carb cleaners, paints, insecticides, brake 
cleaner, weed killers, etc. Can use over and over. 
Brochure $1.00 
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Build An 
AmerLink 
Split Log Home 

And We'll 
Split The Price 

Now you can have the look 
and feel of a beautiful log home 
for half the price of a solid log 
home. AmerLink's new line of 
Western Red Cedar Split Log 
Homes offers you the benefit of 
a quality constructed prefabri- 
cated log siding home package 
that you or your contractor can 
easily erect. Choose from any 
of our standard log home styles 
and buy our Split Log Home 
equivalent at half of the price. 

You'll still receive the most 
complete shell package in the 
industry at a price that allows 
you to afford the home you've 
always wanted! These home 
packages are perfect for the do- 
it-yourselfer. Call AmerLink 
today to find out how you can 
afford to build your Split Log 
Home without slicing through 
your savings! 



r 



AmerLink 

America's Log Home Company 

1-800-USA-4ALH 
Planning Guide Order Form 



□ Please send nie the AmerLink "Lor Home Planning 
Guide" now for only $8,951 S3 00(>mhertwlarc!Awprice 
of ($11.95) 

□ Please send me die AmerLink "Post ft Beam Home 
Planning Guide - for only $7.95 ( S2 OO oft the regular cover 
pre* of ($9 95) 

□ WANT BOTH! Please send me the Log Home Planning 
Guide AND The Post & Beam Home Planning Guide for only 
$15.00! 

Enclosed Is my check or money order, payable to 
AmerLink Log Homes. 

I plan to build within one year I own a kit 

Name 

Address 



Ciry_ 



_Zip_ 



( Circle One ) MC MSA « Exp 

| Mail to: AmerLink. P.O. Box 669. Balllehom, NC 27H09 | 
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SCIENCE 

ANTI-GREENHOUSE TECH 



BY ABE DANE, Science/Technology Editor 




• What if the greenhouse effect is 
worse than we think? What if we've 
already pumped enough carbon diox- 
ide into the atmosphere to bring a 
runaway heat wave that will flood 
coastal cities, wither crops and wreck 
our economy? 

Although unlikely, such a scenario 
is within the range of possibilities pre- 
sented by the latest climate data. So 
far, supercomputer models have de- 
termined only that there is global 
warming in our future. How bad it 
will be is anyone's guess. But if worst- 
case projections are true, simply cut- 
ting output of greenhouse-inducing 
pollutants won't be enough. The only 
way out of the greenhouse will be the 
way we got in — through technology. 

So far, methods of intervening di- 
rectly in the mechanisms of global 
climate have received limited, and 
usually skeptical, attention from sci- 
entists. But an as yet unreleased 
study by the National Academy of 
Sciences is reported to weigh several 
such options and to judge some of 
them worth further consideration. 

The most radical concepts are satel- 
lites that would reduce the amount of 
solar radiation entering our atmos- 
phere. According to Lyle M. Jenkins 
of NASA's New Initiatives Office at 
Johnson Space Flight Center, space 



offers the unique advantage of access 
to the global climate system as a 
whole. "You're able to view and inter- 
act with very large areas," he says. 

The simplest approach would be to 
erect a giant shade between the Sun 
and Earth, where it would act as the 
Moon does during a solar eclipse. Of 
course it would be on a smaller scale, 
requiring that roughly 100 sq. km of 
lightweight material such as mylar be 
unfolded to have a cooling effect. 

An alternative concept would use 
space simply as a location for energy 
production, providing a substitute for 
C0 2 -producing powerplants on 
Earth. Although the idea of using or- 
biting photovoltaic cells for electricity 
that could be beamed to Earth is not 
new, it is getting new attention as 
photovoltaics grow more economical. 

Other orbiting equipment (shown 
above) could help save the strato- 
spheric ozone layer. Now threatened 
by chlorine from chlorofluorocarbons 
used in air conditioners and spray 
cans, the ozone shield prevents can- 
cer-causing ultraviolet rays from 
reaching Earth's surface. Theoreti- 
cally, aiming a solar-powered micro- 
wave or charged-particle generator 
into the upper atmosphere could pre- 
vent ozone destruction by neutraliz- 
ing chlorine atoms. 



The main problem right now, ac- 
cording to National Academy of Sci- 
ences sources, is that the costs of get- 
ting the necessary equipment into 
orbit are prohibitive. But next-gener- 
ation spacecraft based on the Ad- 
vanced Launch Development Pro- 
gram or the National Aerospace 
Plane could bring those costs down by 
an order of magnitude. For now, Jen- 
kins believes it's important to gather 
hard data on how space technology 
could help the environment. "There's 
knee-jerk response to messing 
around with Mother Nature," he 
says. "But the fact is that we've been 
messing around with it for a century 
with our use of fossil fuels. " Wl 



The greenhouse is forcing a new look at solar- 
powered satellites, such as this NASA concept. 
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( Continued from page 49) 

was forward air controllers flying F- 
16s right over the target zone. Re- 
ferred to as Fast FACs, these were 
experienced pilots who made high- 
risk, low-altitude passes over the bat- 
tlefield, dropping phosphor flares to 
mark targets. Keeping track of what 
had been knocked out and what 
hadn't, these pilots would coordinate 
attacks in their area of coverage, re- 
ducing the danger of collisions in the 
often swarming skies. Similar duty 
was performed by pilots in slower 
OA-lOs, versions of the A-10 tank kill- 
er carrying phosphor flares instead of 
bombs and missiles. 

When ground attacks came into the 
picture, the Army relied on trans- 
planted Air Force men called air liai- 
son officers or ALOs to coordinate air 
support. In an effort to keep the dead- 
ly confusion of battle to a minimum, 
the ALOs lived with the troops, stay- 
ing in radio contact with the ABCCC 
from HumVees or helicopters. 

While the ABCCC with its FACs 
and ALOs specialized in coordinating 
air-to-ground activity close to the 
front, AW ACS planes with their long- 
range radar guided other planes deep- 
er into enemy territory. Beyond what 
was known as the Fire-Support Coor- 
dination Line (FSCL), the Air Force 
was authorized to attack without con- 
sulting the Army. And that was 
where AWACS was particularly im- 
portant. While designed primarily to 
direct air-to-air combat, the AWACS' 
ability to track up to 250 aircraft over 
a 58,000-sq.-mile area proved crucial 
in many phases of the air war, vector- 
ing planes in for strikes at Scuds, air- 
fields and other targets deep into Iraq. 

Data from AWACS radar was also 
shared with TACC, ABCCC and 
other command centers. There, the 
AWACS air picture was merged 
with ground data from the E-8A Joint 
STARS aircraft (see Science, page 
118, April '91), which peered across 
enemy lines with its phased-array 
radar. 

Numerous other sources contribut- 
ed to a tack-sharp view of Iraqi activi- 
ties. The TR-1A, an updated version 
of the 1950s U-2 spyplane, beamed 
sensor data directly to commanders, 
both in the field and back at headquar- 
ters. While with more imaging satel- 
lites in orbit than at any time in the 
past 20 years, space-based sensing 
played an unprecedented role. 



Eyes of the storm 

Perhaps more remarkable than the 
extraordinary resolution and sensi- 
tivity of today's orbiting sensors was 
the speed with which their data 
reached the hands of those who need- 
( Please turn to page 11. i) 



Don't Get Mad... 

Get 
Even! 

Gary Brodsky has written the 
best damn "get even" book ever- 
"THE ART OF GETTING EVEN." 



If you're tired of taking crap day after 
day from jerks who have nothing 
better to do than make your life 

miserable - 
"THE ART OF GETTING EVEN" 
is the book for you I 



Youll discover how simple and easy It Is (not 
to mention fun) to take your sweet revenge 
on all the miscreants whoVe been torturing 
youl 

With THE ART OT QETT1NQ EVEN' Its no 
more Mr. Nice Quyl Just as David had his 
slingshot to slay Goliath, you'll have Gary 
Brodsky, the master of revenge, to guide 
you against the slings and arrows of 
outrageous beurocrats and desk Jockeys. 
This do-it-yourself Justice manual will show 
you step-by-step such secret dirty tricks as: 

he Diamond Studded Revenge 
Drug Store Drama 
Drive-up Banking Surprise 
The Old Beer Blast Maneuver 
The Parking Violation Violation 

Any many, many morel And they're all 
perfectly legall In this 192 page hardcover 
book, you'll find more ways to torment and 
torture your enemies than anywhere elsel 
And we're not talking kid stuff herel You 
won't find such old chestnuts like the pizza 
delivery gag or phony magazine subscription 
stuntsl No, no. nol 
You'll find such a vast array of revenge 
tactics that you'll be able to choosejust the 
right scheme to suit your tormentorl 

Don't be a wimp... get 

"THE ART OF GETTING EVEN" 




today! 



Hey Gary I 
I'm not afraid to make others suffer 
for screwing with mel 

Send me copies of 

THE ART Of OETTINQ EVEN" 
• $ 18.95 (plus $3.50 for postage and handling) 
for each book. Enclosed find either a check or 

money order In the amount of $ 

To: 



CAP INTERNATIONAL 
1204 Avenue U • Suite 1286 • Dept. AW 
Brooklyn. NY 11229 



Name: 

Address 



City— 
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ENGINE 

REPAIR! 



Work part time, full time - 1 

right at home -we help 

you every step of the way. 

No doubt about it. . . as a small engine pro. you can cash 
in on the huge demand for qualified men in one of Amer- 
ica's fastest growing industries. You'll be able to command 
top hourly rates of from $25.00 to $30.00 per hour — and 
that's |usl for labor, A simple tune-up earns as much as 
$49 95 for less than an hours work, and parts, engines 
and accessories will add even more to the profits. 

Plenty of business waiting for qualified men. 

65,000,000 Small Engines Are In Use Today! 

That's the official count from the Engine Service Assn.. 
and one-million new engines are being built each month. 
With fully accredited Foley-Belsaw training, you can soon 
have the skills and knowledge to make top money ser- 
vicing these engines People will seek you out and pay 
you well to service their lawnmowers. tillers, edgers. 
power rakes, garden tractors, chain saws, minibikes. 
snowmobiles, generators, go-carts, paint sprayers, 
snowblowers . the list is almost endless 




Professional Tools and Equipmenl. PLUS 4 H.P. Engine 
ALL YOURS TO KEEP. . . All at No Extra Cost. 
NO EXPERIENCE NECESSARY! 

You don't need to be a born mechanic or have any prior 
experience. You can master this profitable trade righi at home 
in your sparetime Lessons are fully illustrated so clear you 
can't go wiong, and with our famous learn by-doing method 
you get practical hands-on experience We also show you 
how to get business, what lo charge, where to get supplies 
wholesale, all the inside tricks of the trade you need to 
assure success right from the start 

Send for FREE Facts -Do It TODAY! 
NO Obligation-NO Salesman Calls! 

You risk nothing by accepting this otter to see how 
easily yim can learn the skills von neeil lo increase 
your income in a biub-profit business of vottr own. 
Just fill in and mail coupon below tor send postcard 
with name and address) lo receiv e full information 
by return mail. a "^^^^ 

RUSH COUPON TODAY FREE 
Foley-Belsaw Institute KVl BOOKLET! 

KansasClty. Mo. 64120 W ' 

— — — — — — — — — — — - -- n 

■ FOLEY-BELSAW INSTITUTE / m: ..■ » \ I 

_ 6301 Equitable Rd, Dept. 51974 «jgWaft 

I Kansas Clly, Mo. 64120 \l UH.i f / I 

\ □ YES, please send me the FREE booklet that gives J 

I lull details about starting my own business in Small I 

| Engine Repair I understand there is No Obligation and | 

I that No Salesman will call on me 

| NAME | 

| ADDRESS 

I CITY I 

I I 

|_STAT_E__ _ZIP__ _ _J 
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Ford Plans Fwd 
Midivan For '95 

• Ford plans to introduce a midsize 
van as a 1995 model. 

Bigger than the Aerostar, but 
smaller than the full-size Club Wagon 
series, the new van will incorporate 
several departures from Ford's cur- 
rent small-van lineup. For one, the 
van will use the Taurus front-wheel- 
drive system, including a 3.8-liter V6 
and a 4-speed automatic transmis- 
sion. Front and rear track will be a 
couple inches wider than the Aero- 
star, a feature that shows up clearly in 
prototype mules, which have fender 
flares attached to Aerostar bodies. 

The new vans will replace the Aero- 
star line at the top end, while Ford 
plans the new Mercury Villager, de- 
veloped as a joint-venture project 
with Nissan, to fill in at the lower end 
of the Aerostar range. 

All the advantages of front drive 
will be exploited in the new van, in- 
cluding a flat floor, low load height 
and a body design that can easily ac- 
commodate a stretched model. 

Tow ratings may be one shortfall of 
the new midivan. Front-wheel drive 
doesn't lend itself to towing, and the 
Aerostar's 4.0-liter V6 matches the 
3.8 for torque and has more peak hp. 

Neon News 

Neon has been used to at- 
tract attention for decades, 
but it may see new automo- 
tive applications in the near 
future. Automakers are ex- 
perimenting with neon 
bulbs for stoplights, and 
the results are promising. 
The neon gas replaces a 



fragile filament in the traditional 
lightbulb, and that means longer life 
for the light. 

Also, red neon could eliminate the 
need for colored lenses. Neon bulbs 
will fit in spaces that today's bulbs and 
reflectors can't, and that could lead to 
more interesting shapes for the car's 
design. While some of these same 
traits apply to light-emitting diodes 
(LEDs), neon bulbs are considerably 
brighter and may be less expensive. 

On The Bubble 

Side impact protection rules will get 
tougher in the next few years as the 
federal government moves to cut 
down on accident injuries. 

As one answer to the stricter rules, 
a new type of padding is being devel- 
oped for door interiors. Akin to bub- 
ble wrap packaging material, the new 
padding will dissipate impact energy 
by forcing air through small openings 
in the bubble pack. 

The technique is appealing as a 
lightweight, compact answer that fits 
in well with the space restrictions of a 
door's interior. Low weight also 
means no adverse effect on fuel econo- 
my, and the material itself should be 
relatively cheap for industry suppli- 
ers to manufacture. 




For '92, Eldorado will feature rounded body lines and slanted backllte. 



A Shocking Story 

Those fluids that change viscosity 
when they're subjected to an electric 
charge are still under development 
for use in shock absorbers. 

The fluids are called electro-rheo- 
logical types. When charged with an 
electric current, they become thicker 
— more viscous. 

Theoreticians suggest that they'd 
lend themselves to use in suspension 
systems that would combine both pas- 
sive and active features. The passive 
would be a standard suspension set- 
up. The active would have the elec- 
trically reactive fluids in the shock ab- 
sorbers so that damping could be in- 
creased or decreased to meet driving 
conditions. 

Thicker — more viscous — fluids 
would stiffen the suspension for 
avoidance maneuvers and hard cor- 
nering. Less viscosity would soften 
the suspension, providing a softer 
ride. 

1992 Eldorado 

Like the new Seville sedans, Cadillac 
has abandoned its hard-edged look for 
the new Eldorado, due for introduc- 
tion this fall. 

Our spy shot of this Eldorado proto- 
type reveals a slanted C-pillar and 
lines that are softer than 
the current Eldo. 

The redesigned Eldo- 
rado will come to market 
with the same 200-hp 4.9- 
liter V8 and 4-speed auto- 
matic used in the current 
model. Cadillac plans to de- 
but its long-awaited North- 
star V8 engine in the next- 
generation Allante. m 
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(Continued fmm page 111) 
ed it. One example was a program 
called Constant Source, which instan- 
taneously sent satellite images to 
transportable terminals used by com- 
manders in the field. 

Another was the warnings of Scud 
launches provided to Patriot antimis- 
sile crews and civil defense officials by 
Defense Support Program satellites. 
When a Scud's exhaust was picked up 
by the satellites' infrared sensors, it 
was transmitted simultaneously to a 
ground station in Australia and via 
satellite to the Air Force Space Com- 
mand's Cheyenne Mountain head- 
quarters. After verifying the launch, 
computers at those locations predict- 
ed an impact area and sent a warning 
back to the Persian Gulf. 

Shice the DSP system was de- 
signed for the much longer flight 
times of ICBMs, the 5- to 7-minute 
flight of a Scud allowed only last-min- 
ute warnings. But streamlining the 
system later in the war produced 
some improvements. 

Another reconnaissance innovation 
that set Desert Storm apart was low- 
er tech than a satellite, but in many 
ways more flexible. Remote-con- 
trolled airplanes known as unmanned 
aerial vehicles (UAVs) are an area 
where the U.S. efforts have been spo- 
radic. But their potential was made 
plain when the battleship Missouri 
used them to direct its big 16-inchers. 

Designed by Israel Aircraft Indus- 
tries and manufactured under license 
by the U.S. firm AAI, the Pioneer 
system had been hastily retrofitted to 
the ship right before the war. Pro- 
pelled to speeds between 60 and 95 
knots by a 2-piston engine, the craft 
can overfly targets as much as 135 
miles distant at altitudes between 
1000 and 13,000 ft. A payload of TV or 
infrared sensors sends back images 
day or night. Commanders reported- 
ly were pleased with the results. 

Land forces made use of an experi- 
mental UAV, which happened to be 
under testing with the 82nd Airborne 
when they deployed. The tiny Pointer 
drone could be carried in two 40- 
pound backpacks and set up in 5 min- 
utes. Made of balsa and composite ma- 
terials, the battery-powered plane 
patrolled perimeters and performed 
other duties normally handled by in- 
fantry scouts. Troops compared it to 
having a 500-ft.-tall soldier with bin- 
oculars on their side. 

In fact, the forces on their side were 
far subtler and more pervasive than 
that. After years of troubled and un- 
certain development, during which 
they were some of the least under- 
stood and most maligned of military 
systems, the weapons of the electron- 
ic battlefield have come of age. IM 





YOU'LL FIND IT ON THE SHELF BY THE MOTOR OIL. IT'S STP* NEWER CAR OIL 
TREATMENT AND IT'LL HELP PRESERVE YOUR SANITY BY HELPING TO PRO- 
TECT YOUR INVESTMENT. SPECIALLY FORMULATED FOR CARS WITH UP TO 
36,000 MILES, IT HELPS REDUCE ENGINE WEAR AND KEEPS YOUR ENGINE 
CLEANER. ALL YOU DO IS ADD ITTO YOUR OIL. USE STP NEWER CAR OIL TREAT- 
MENT REGULARLY. BECAUSE AFTER SPENDING ALL THAT MONEY 0 0 
ON A CAR, IT'S NUTS NOT TO TAKE GOOD CARE OF IT. BB&re THE EDGE. 



POPULAR MECHANICS • JUNE 1991 



113 

Copyrighted material 



AUDIO 

STEREO TESTING 
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AUDIO TEST CD-I 

91 TEST SIGNALS FOR HOME AND LABORATORY USE 



• Evaluating an audio system can be 
a frustrating task. Most people don't 
have access to a lab full of test equip- 
ment. And if you rely solely on your 
ears, it can be difficult to pick out cer- 
tain performance characteristics. 

While generally not available in 
record stores, a number of labels do 
offer test compact discs. In general, 
they are of two types. They either are 
comprised solely of test tones or they 
combine test tones with a variety of 
musical selections. 

The test tones can be used to meas- 
ure performance at various points 
along the audio spectrum. For exam- 
ple, you can judge how good bass re- 
sponse is by checking the frequency at 
which bass first becomes audible. 
Other tests examine left and right 
channel separation, intermodulation 
distortion and other criteria. 

The electronic industry's standard 
test disc is one developed by the now 
defunct CBS Technology Center. 
Called CD-I, the disc is available by 
writing CBS Special Products, P.O. 



Box 3000, Carrollton, GA 30117. The 
cost is $48, plus $3 handling. 

While the CD-I is the industry 
standard, it does not include every 
test you can make. A French label 
called Pierre Verany has a 2-CD set 
that includes tests not on the CD-I. 
One series of tests, for instance, 
measures the CD player's ability to 
correct for dropouts or flaws in a CD. 
Some CD players have better error 
correction circuitry than others, and 
not all CD players react to flaws in the 
same way. 

The Verany test disc also includes a 
variety of sound tracks that are also 
useful for testing purposes. Each 
sound track is designed to test certain 
reproductive capabilities in the audio 
system. Verany also has a 1-disc test 
package as well. Expect to pay about 
$30forthe2-disc set. 

Another source of test discs is 
Denon. The company offers two discs, 
each costing $20. One disc, No. C39- 
7441-EX, includes some basic tests 
and a variety of musical passages. The 



second Denon test CD, No. C39-7147- 
EX, offers a greater number of test 
tones for more detailed analysis of 
specific frequencies and various other 
technical capabilities. Write to 
Denon, 222 New Rd. , Parsippany, NJ 
07054. 

CD to tape 

If you're the type who makes tapes 
from compact discs for use in a per- 
sonal tape player or car audio system, 
you may be perplexed as to where you 
should set the record levels on your 
tape recorder. 

TDK has taken the guesswork out 
of recording with a CD called "The Ul- 
timate Guide To Recording From 
CDs. " The most useful part of the disc 
is a series of 54 test tones for 19 types 
of music. Each tone corresponds to 
the ideal recording level for one of 
three TDK blank cassette tapes. 

While the recording levels here are 
optimized for TDK tapes, you won't 
be going too far astray if you use simi- 
lar tapes from other major brands as 
well. 

Using the TDK disc is simple. 
First, you match the musical genre 
with the tape type for the appropriate 
CD track number. Then, with the 
tone playing, you set the record levels 
so that the level meters on the deck 
read 0 dB. Replace the TDK disc with 
the one you want to record and start 
taping. 

The TDK disc also contains some 
narration and music to illustrate some 
of the basic tenets surrounding cas- 
settes. To get the disc, send $4 to Box 
PM, DBA Productions, 50 W. 17th 
St. , New York, NY 10014. FM 




Test tones correspond to best record levels 
for easy taping of any musical genre. 
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Plan Your Home in Three -Dimensions 





Design floor plans and build a three-dimensional scale model of your 
own home, addition or remodeling project. The removable roof, 
Floor Plan Grid and furniture symbols help you organize 
your plans and interior design. Also ideal for deck 
and landscape design. 





When you compare the models of two designs, you'll 
see which one is better for you — before you build. 
The 3-D Home Kit is fun and easy to use. Ideal 
for professionals, homeowners and students! 



The hardest part of planning a new home, addition or improvement 
project is visualizing how the final results will actually look and 
work. Building a three-dimensional model of your project before 
construction begins can be a great help. The 3-D Home Kit provides 
complete materials to design flooi plans and build a detailed 1/4-inch 
scale model of your own home — up to 6,200 square feet. You can use 
your model to improve your design, save time and avoid costly mistakes. 
The kit is fun and easy to use. Model building materials include siding, 
roofing, windows, doors, skylights, interior walls, brick, stone, decking, 
stairs, kitchen cabinets and appliances, landscaping, and even scale 
people, a dog and a cat. The kit also includes complete model building 
instructions, Floor Plan Grid, furniture and bath symbols, Scale Ruler 
& Roof Slope Calculator, and notes from a professional designer on 
how to plan and evaluate your design. The Floor Plan Grid and furniture 
symbols can help you organize your plans and interior design. Whether 
you are designing your own home, working with a professional, or just 
fantasizing, the 3-D Home Kit provides the most important tools you 
need. 




HOW TO ORDER: Send a check or money order (no cash please) for 
$29.95 ($25.95 + $4.00 for shipping, handling and insurance) for each 
3-D Home Kit to H.M. SPECIALTIES, Dept. PMTD 641; P.O. Box 
1764; Sandusky, OH 44871-1764. 

(Sorry we cannot accept Canadian, foreign or C.O.D. orders.) Please 
allow 30 days for delivery. We ship by U.P.S. wherever possible. Orders 
outside the continental U.S. will take 6 weeks via insured Parcel Post. 
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• After several seasons of endurance 
racing, we're shifting gears for '91 to 
Sports Car Club of America Show- 
room Stock Nationals. 

This promises to be very interest- 
ing on two counts. First, there's the 
adjustment of going from multihour 
grinds to the intensity of 45-minute 
sprint races. Being around at the fin- 
ish is still important, of course, but 
nursing your machinery isn't really a 
big part of the equation. 

Second, showroom stock racing at 
this level is about as real-world as rac- 
ing gets. Unlike the stock-appearing 
cars of the IMSA Firehawk and 
SCCA Escort World Challenge en- 
durance series, SCCA showroom 
stock racing at the Nationals level al- 
lows no modifications whatever, aside 
from safety installations — a roll cage, 
window net and fire extinguisher. 

Consequently, it's hard to imagine 
a more realistic test of a car's true per- 
formance capabilities than this. 

The Nationals system 

National points racing has long been 
the core activity of the Sports Car 
Club of America, and this promises to 
be true for the foreseeable future. 

Here's how it works. The SCCA 
has the country carved up into eight 
geographic divisions. Throughout the 
racing season, each division hosts sev- 



eral racing weekends. There are a 
number of races at each of these meet- 
ings, entailing all of the club's 23 Na- 
tional racing classes. 

Points are awarded on a basis of fin- 
ishing position in each of the racing 
classes. At the end of the season, the 
top competitors from each class in 
each division are invited to SCCA's 
national championship runoffs, held 
annually at Road Atlanta. 

This perennial week-long show- 
down is one of the best racing shows 
on Earth, involving some 450 to 500 
drivers, the best of SCCA's 4500 Na- 
tional license holders. 

Our objective is to join this exclu- 
sive group. 

The car 

Our mount for this campaign will be a 
1990 Oldsmobile Cutlass Calais Quad 
442, which will compete in the Show- 
room Stock A (SSA) class. 

SSA includes some tough contend- 
ers: the Mitsubishi Starion Turbo, 
which took the top-three spots in last 
year's national runoffs; the Shelby 
CSX; the Mazda MX-6 GT and the 
Mitsubishi Eclipse/Plymouth Laser/ 
Eagle Talon. 

But we've always been impressed 
with the response of the H.O. Quad 4 
engine — 180 horsepower at 6200 rpm, 
160 ft. -lb. of torque at 5200 rpm — and 



hope this will give us an edge getting 
off the corners. 

The tires 

We also expect that response to be en- 
hanced by our tires, the BF Goodrich 
Comp T/A Rl. Besides upgrades in 
compound and tread pattern, this new 
performance tire has a unique con- 
struction technique, which makes one 
sidewall (the inner) stiffer than the 
other. 

This innovation helps the tire's con- 
tact patch maintain a more uniform 
grip during hard cornering. 

Rl-shod cars claimed three of the 
four Showroom Stock pole posi- 
tions— SSGT, SSB, SSC— at the 
SCCA's Road Atlanta runoffs last 
year, and carried Boris Said's SSGT 
Camaro to a national championship. 

We hope to add SSA to this distin- 
guished record. We'll file a progress 
report in our August issue. Stay 
tuned. Wl 



ACKNOWLEDGEMENTS 

While we expect to add sponsors as the season 
rolls along, we want to express our apprecia- 
tion to the following firms for their contribu ■ 
Hons to the PM Racing Quad 442: 

• Oldsmobile: Quad 442 project car. 

• BF Goodrich: Comp T/A Rl tires. 

• U-Haul: car transporter. 

• Competition Graphics (Farmington Hills, 
MI): numbers and logos. 

• Burne Oldsmobile (Scranton, PA): mainte- 
nance support. 
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j|r A Secret That Will 

/MAKE YOU RICH 

'You Can Laugh at Money Troubles - If You Follow This Simple Plan 1 



Before turning this page, you'll be reading about making 
lots and lots of money with very little work mvolv&d -GUARAN- 
TEED 1 If you are poor, as I once was, this secret will make 
you rich; rf you are already rich, this secret will make you rich- 
er. (PLEASE READ ONI) 

As unbelievable as it sounds, I have actually developed an 
'exclusive-information package" that is so powerful it's guaran- 
teed to END YOUR MONEY TROUBLES-FOR THE REST OF 
YOUR LIFE I I'm doing rt . others are doing it . . . why not 
you? I'll show you exactly how it's done and provide you with 
SPECIFIC "INSIDE" INFORMATION. You will not be able to 
believe how amazingly simple this ts to actually do. Plus, what 
it costs you to test this for yourself (so you can be sure) 
amounts to only about $1 .00 a day, over a years time! 

HERE'S THE SECRET 
Now- ANYONE (including yourself) can very easily earn 
enormous sums of money in THEIR SPARE TIME, in the priva- 
cy of THEIR OWN HOME, and without having to step foot out 
of one's living room. (No selling or gambling - not by phone or 
in person • NO PERSONAL CONTACT EVER!) The way I 
make money is somewhat unusual, but very clever. It's not 
magic, and it's not crazy gimmicks or tricks. It's just based on 
real life facts and success • not theory. It's a specific and defi- 
nite money-making process that will work for you exactly as it's 
working for me and several others. I'm talking about real 
money you can buy things with the minute you receive it. In 
fact, this just might be the shortest legal way to make money 
that has ever been invented, and it's practically risk free - NOT 
A DANGEROUS GAMBLE. I'm also excited to say that it's 
100% legal, honest, and ethical - 200% EASY 

THE AMAZING THING IS THE SPEED 
AT WHICH THIS SYSTEM WORKS! 
And it only costs "pocket money" to test from your home or 
office. Make all your own hours . . . ful time, spare-time, any- 
time! Don't worry, the money is always there and ready . . . 
enough to create a whole new lifestyle that lets you live and 
work as YOU please, anywhere YOU please! 

BEST OF ALL, IT STARTS A LANDSLIDE OF MONEY 
COMING IN FOR AS LONG AS YOU NEED IT . . . 
DAY AFTER DAY . . . YEAR AFTER YEARI 
From personal experience I know that most money-making 
plans really don't work out in practice. It's a fact that there are 
very few ways for an average person, like myself, to easily 
make big money fast. For the past 10 years, I have spent in 
excess of $21,000 searching out and investigating dozens and 
dozens of money-making ideas. I've been determined to find 
the very best, honest methods of getting rich quick. Literally, I 
have bought and tried almost every worthwhile plan I could get 
my hands on. I've compared everything from import/export 
(World Trade) wholesaling, self-publishing, mail order catalogs, 
real estate and stock investments, thinly disguised pyramid 
schemes, chain letters, mufti-level marketing junk, and dozens 
of different mail order methods with products that never sold. 
I've spent countless hours of "useless" energy trying to find the 
right one ... a plan where the profits would be FAST and 
LARGE ... a plan where there would be little work, Utile invest- 
ment, and if possible ... "no product." After all of that time and 
money wasted, I have discovered only one thing for sure - 
THEY ALL REQUIRED A LOT OF HARD WORK AND TIME . . 
. (usually 2-6 months to get started) . . . and money (usually 
$400 to several thousand dollars up front). And then, even 
after all of that, the profits ... "if any" . . . were usually very, 
very small. I've now come across something that has totally 
changed my way of thinking, my life, and my income for the 
better! 

I honestly believe it to be the best system "OFFERED IN 
THE UNITED STATES TOOAY." 

HERE'S HOW IT WORKS: 
It is a concept that is so SIMPLE and so fantastically 
INCREDIBLE that it would be hard to make a mistake, even H 
you tried. Perhaps the most important aspect of this method is 
it's overwhelming success rate, ffs simple, effective, powerful 
and fun to do. ft definitely eliminates alt the hard work, time, 
and money which is usually required and does K in a way that 
is exciting, extremely profitable, and very fasti You will not only 
be amazed, you will be totally astounded. After spending 10 
years and $21,000, I know for a fact that it Is the absolute 
SHORTEST AND SAFEST way of making big money that I 
have ever investigated. And, this idea is repeatable OVER 



AND OVER AND OVER AGAIN, ft will make an instant believ- 
er out of anyone who sees it for the first time • ITS EASY AND 
IT PRODUCES MONEY-FAST! 

If you can follow my simple instructions, page by page, 
you'll be in for an excellent surprise. This can be done at your 
own convenience while still keeping your regular job. You are 
free to choose the time YOU WANT TO WORK. You can oper- 
ate my money making plan part-time, weekends only, or 
evenings if you like and still make a ton of money. 

Forget about work and forget about risk . . . there is little of 
either involved. It you desire to earn money almost effortlessly, 
without scheming, selling, or borrowing -THIS IS IT! I'll show 
you exactly how to make this kind of money without giving up 
precious time with your lamily or putting a dent in your social 
life. The money will be yours, you can spend it on anything 
you like . . . exotic vacations, luxury cars, prime residential real 
estate, or anything . . . even starting your own company or 
business. 

This technique is perfect for someone without a lot of 
money to invest because you can and should spend less than 
what amounts to $1 .00 a day, annually, to test this proven con- 
cept. And there is so little risk involved I consider it almost 
insignificant. 

Everything will be carefully disclosed to you in precise 
detailed steps, dearly, concisely, and in an easy-to understand 
manner. I'M send you the facts, actual working material, and 
instructions you need to make money at once. There is noth- 
ing magical about it. Ifs all "know how" and anyone, even a 
high school student, can learn to do this in approximately 30 
minutes. 

THAT'S IT - ITS THAT EXPLOSIVE! 

No more guesswork, no more hassles . . . nothing but 
straight, easy income. This has got to be the most valuable 
piece of inside information that money can buy - in my opinion, 
it's priceless! The money will start coming in directly to your 
home or office in only a matter of days. Every penny is yours 
to keep! It all comes in "cold cash." ready for you to spend 
right now. Spend only about twenty (20) minutes a day follow- 
up at home and do nothing else except watch the dollars keep 
coming in (instead of out) tor a change. THATS ALL I DO! 
Anyone else receiving this money making plan can do it, too. 
ITS SIMPLE AND VERY INNOVATIVE) 

This technique can be used by anyone, anywhere, with a 
tiny bit of ambition. It's such an enjoyable way to make money, 
most people won't call it work-it's perfect for both men and 
women alike. Also, I don't care about your age, there is no 
physical labor invoJved-(you could be 19 or 90 years old). I 
don't care about where you live or what you do lor a living or 
even if you are retired now. Your education level wont matter 
etther-these things are totally unimportant. It's being done by 
people from all walks of life; plant workers, office people, shut- 
ins, grandmothers, farmers: plus doctors, accountants, sales- 
men, engineers, government officials, and lawyers. Who cares 
who you are or what you do? My program works for itself ft 
is respectable, exciting and extremely fun to do . . . nothing 
dirty or distasteful. You also wont have to write a book or 
spend a lot of time selling something (I call that work- this isn't)! 
All joking aside . . . rl you spend more time on this, you are 
working too hard! I do this, if you can believe it, while watching 
the news programs on television at night. 

ABSOLUTELY FOOLPROOF! 

This plan will show you how to take in more money in a day 
than you now earn in a week . . . more money in a month than 
you now make per year, and more money in a year than any- 
one ever thought possible. Enjoy your Irle in a way that most 
people will only dream about. It would stagger one's imagina- 
tion, while they are working 40 to 50 hours a week "earning a 
living," they are making only a fraction of what you will be mak- 
ing by WORKING ONLY PART-TIME, at home. 

I apologize for having to charge $20 for my program, but 
the report and materials are not really expensive when com- 
pared to what you will definitely gain! Yt% my sincere desire to 
help you accumulate money for yourself by sharing my 
research. However ... I cannot afford to lose money by mak- 
ing my work available to others. Please, dont tell me that just 
$20 wel break you or that it's too much to spend on yourself, 
your quality of lite, or your family. (Over a year's time, this 
works out to only 6c a day -that's less than a cup of coffee a 
week!) H you are having trouble affording that, then you need 
this information right now- AND FAST! You are going to COME 
ALIVE with excitement! 



I can understand that the enclosed material sounds a bit 
far-fetched. Part of your skepticism probably comes from nol 
knowing who you are dealing with. I am not a "wheeler-deal- 
er," or a "high-roller," or a financial "wizard." I'm just an honest, 
hard-working businessman whose parents were simple and 
hard-working people as well. My father taught me to give an 
"honest day's work" for an "honest day's pay." 

MOST PEOPLE WILL NEVER KNOW THAT 
SUCH A SYSTEM EXISTS • BUT IT DOES! 

I have taken hundreds of hours to check this out. double- 
checked for mistakes, and then checked again. I have 
checked this method against charts, financial advice, newslet- 
ters and it is far superior to anything I have tested against. 
Since then, I have continued to use this method. Every time 
without exception, I have received money. And, there is no 
limit to the number of times you can use this technique. It just 
makes you more money than anything else available. Dont let 
anyone tell you it isn't possible. I've tested it 12 times . . . 
believe me, it works and keeps on working without very much 
time, money or effort needed! 

As you can tell by now (to say the least), I have come 
across something pretty darn good. All in all, as I said at the 
start, I believe I've discovered about the "sweetest" money- 
making secret you could ever imagine. THIS SYSTEM IS SIM- 
PLE . . . SIMPLE TO UNDERSTAND . . . AND SIMPLE TO 
USE. I've never been more certain of anything! 

It's a wonderful feeling to build a goal based squarely on 
bringing hope and happiness to others. For the first time in my 
life I wake up happy every morning tor a change. It is happen- 
ing to others, why not you? To let this opportunity slip by you 
right now would be a definite shame. If you put this offer aside, 
without ordenng now, we both lose out. I'll miss a modest sale 
and the pleasure of giving you success: you, on the other 
hand, will likely throw away the greatest chance you've seen lo 
"finally make it." You may never know how GREAT IT FEELS 
to have $120,000 in the bank any time you need it for emer- 
gencies. You may never know what it's 'ike owning three luxu- 
ry cars valued at $130,000. And, you may forever wonder 
what it's like to own a prestigious home worth over $360,000 in 
perhaps the best neighborhood in your slate. 

I know you are interested in a method ol obtaining "immedi- 
ate extra income." SO, PLEASE. THIS TIME, ACT! IT'S 
WORTH SEEING! 



ROCK-SOLID GUARANTEE 
Put my money secret into use. Be able to solve all your 
money troubles. And if for any reason you are not totally 
excited about the money that Hows in alter using the 
secret tor 30 days, you may return my malerial for a lull 
refund of your money 



It's working for me, it has worked for others, and it will defi- 
nitely work for you! I've spent a lifetime sharpening and refin- 
ing this program. What you will receive is the "best of the best" 
- ITS AS GOOD RIGHT NOW AS ITS EVER GOING TO GET! 

YOU CAN LAUGH AT MONEY TROUBLES 
IN THE MONTHS TO COME! 
Nothing . . . (Til repeat) . . . nothing ... is as thrilling and 
exerting as watching this darn program work while knowing thai 
you are getting wealthy! Nothing ! 

As always, the future is yours. The decision that you make 
right now can determine how rosy, or how bleak that future will 
be. So please, make the wise decision and fill in the order 
form below, right now. You're going to be really g lad you did. 
Rush $20 to me and I'll ship this program to you immediately, 
(I'll pay all shipping, processing, and postage for you!) 



RUSH ORDER FORM TODAY! 
TOM GIFFORO Dept 6PM 

716 HWY. 10 NE 
SUITE 300 
BLAINE. MN 55434 



i Street 



CHy 

□ Check 



□ Money Order 
© TG 1991 



□ Cash 



^Save on cable rental fees ^ 

CABLE TV 

DESCRAMBLERS 

WE'LL BEAT 
ANY PRICE! 

CALL TOLL- FREE 1-800 

284-8432 

JERROLD-TOCOM-ZENITH 
HAMLIN-OAK-PIONEER 
SCIENTIFIC ATLANTIC 

•24 HOUR SHIPMENTS I 
•MONEY BACK GUARANTEE I 
•FREE CATALOG & INFO I 
•QUANTITY DISCOUNTS I 

MASTER CARD / AMEX / VISA / C.O.D. 



Have make and model number of 
equipment used in your area ready 

1-800-284-8432 
CABLE WAREHOUSE 

10117 West Oakland Park Blvd., Suite 515, 
Sunrise, FL 33351 

V NO FLORIDA SALES J 



MM— 





...and Re-establish 
Your Credit! 

If your bankruptcy has been 
cleared up but you still can't 
get credit.. .call NOW! 

1-800-238-1155 

Here's what you receive... 

— Valuable FREE booklet 
"How to Recover From 
A Bankruptcy" 

— FREE application for a 
Secured VISA® or 
MasterCard® 

— Exciting opportunity to 
re-establish A Healthy 
Credit Record! 



KEY FEDERAL SAVINGS BANK 

Havre de Grace. Maryland 



"At 18, 
I have made 
over $1000 
a week... 




...how much 
can you make?" 

It is fast easy work as I dye, tint, or clean 
carpet and furniture, plus repair water, smoke, 
and fire damage, or apply Stain-Master 
protection for my customers. With over 2000 
franchises around the world Rainbow might 
be the right business for you. They taught me 
the secrets of financial success, and their basic 
belief in people supports my business daily. 

RAINBOW INTERNATIONAL 
CARPET DYEING & CLEANING 

Call For Free Information 

1-800-880-9000 

Ask for Walter Windsor, V.P. 



BEST BUY! 




EASY-TO-ASSEMBLE KITS 

In Stock for Immediate 
Shipping or Pick Up 

Call or write for our free 20 page brochure with 
color photographs of customer installations: 

THE IRON SHOP Dept PM61 
Box 547. 400 Reed Road. Broomall. PA 19008 

(215) 544-7100 
Now! Showroom/Warehouse Locations In: 

Pomona. CA ( 714) 598-5766 Sarasota. FL (813) 923-1479 
Houston. TX ( 713) 789-0648 Chicago. IL ( 708) 952-9010 
Stamford. CT (203) 325-8466 



THE IRON SHOP 

MANUFACTURERS 



news fc marketplace 



New Subscribers 



• Up-to-date hobby news 

• Restoration tips 

• New buy/sell ads weekly 

Sand payment to 010 CARS • 700 E. State St. • lola Wl 54990 




MAKE MOWING EASIER! 

UNIQUE MULCHER BLADE - ENDS BAGGING & RAKING FOREVER! 
mkT^^HR Easty convert your ordrary mower Into a micher 
in mnjes Bade cuts & re-cuts chppngs & turns 
tem into tree lertber lor your lawn NO MORE 
BAGGKG MAKJE MOWING A SNAP! Sees to it 
most mowers Adapt rd tor soe dtsch models 
Stale mower make, bade length (19--22*). & i 
- — ade or rear decharge 
30 Daymoney back guarantee Send $1795 ♦ $3 OOP & H to 
PACIFIC SPORTS, MC. - UWMCAK PRODUCTS MV. 
DEPT 7 • 9137 LINCOLN AVE BRCOKFIELD. 1 60513 




CABLE DESCRAMBLERS 
OAK M35B COMBO $39.95 



Jerrold, Zenith, Hamlin, Sci. Atlanta. Pioneer 
& MORE! OUR PRICES ARE BELOW WHOLESALE! 
CABLE— t- PLUS 

14417 Chase St. #461-P Panorama City, CA 91402 

1 -800-822-9955 • Other Info. 1 -81 8-785-4500 
NO CALIF SALES — DEALERS WANTED 



Ru/t® 
ftu/ter 



THE ORIGINAL ELECTRONIC 
CORROSION CONTROL 
SYSTEM THAT INTERFERES 
WITH THE RUSTING PROCESS 



$ 169.< 



95 



20 MINUTE INSTALLATION FREE BROCHURE 

1-800-876-RUST • 1-814-495-4177 

w South Fork True Value. South Fork. PA 15956 



L is 'i. c 



INCREDIBLY EASY SHELVES WITH 
NEW BUILD-rr-SQUARE™^ 
SHELF BRACKETS! 

Ultra-strong plastic brackets nail or screw in place to hold 
1" dimension lumber or '/«" shelving material. Brown, 
white or black. Enough for up to 6<ompartment shelf. 
$9.98 + $2.50 shipping. Ft C Company, Box 595, Rush 
City, MN 55069, (800) 356-7699. VISA/MstrCrd. 



RE-GLAZE DULL BATHTUBS 

NEW NO - SPRAY PROCESS 

Demo Sample Kit Contains: Cleaner. Glaze. Polish and Applicators 



Visa • MasterCard • COD 



$39.95 

plus$3.00P&H 
DETAILS $1.00 



EARN TOP MONEY SELLING TO: HOMES, HOTELS 1 STORES. 

Stanley Avanut Tub Division Dap). Ptl 

190 E. Hillsboro Blvd . Deertield Beach, FL 33441-3536 



I'LL HAVE MINE 
DESCRAMBLED 




If you find a better deal. We'll beat 
it! JERROLD • TOCOM • HAMLIN • 

OAK • SCIENTIFIC ATLANTA • 
ZENITH • ask about our warranty 
program C.O.D. Visa, M/C, AM. EX. 
welcome. FREE CATALOG 
• FREE CALL • 
OPEN SATURDAYS 

1 800 562-6884 

VIDEO TECH 
3702 S. Virginia St. Ste. 160-304 
Reno, NV 89502 



E & J WHOLESALE-LOW PRICES 
...IT'S LIKE DISCOVERING A GOLDMINE! 



SCOTCH TAPE 

■ per 12 dz per carton 

RK2a 1/2 x 800 Cello 
104A 1/2 x 450 Transparent 
105A 3/4 x 300 Transparent 
Open cartons add 70c dozen 

RAZOR BLADES 



Wilkinson 5 Pak ♦ 2 Free razors 
Wilkinson 10 Pak 4 4 tree razors 
Gillette Gd News 2 s (1 2-2's cd) 
Gillette Good News 12 In bag 
Gillette Trac II 5 s 
Gillette Trac II 9's 
Gillette AtraS'i 
Gillette Air* 10'i 
Wilkinson 5 D.E. (3 dz/box) 
Btc Disposable 5 Ptt (288-5S) 

COMBS 

5" Black Unbreakable 1 gr 
81/2'BtackAfroComb3gr 
6 1/2" Black Alio Ph2gr 
9' Ladies Asst Cok>rs5 gr 
6" Atro 72 in Drum 6 drums 
10Ast Cmbs in bag 144 bags 
20 Ast Cmbs in bag 72 bags 
Minium: Carton lots only 

UMBRELLAS-NYLON 

Mens Fold- Auto 
Ladies Easy Folding 
Auto PB Solid or Print 
Mens Long Black PB 
Mens Long Go It PB 
Shoulder Strap 
Mans long Doorman 
Open cartons add $2.30 dozen 

WESTC LQX CLO CK S 

22189 Electric 

22190 Lighted Dial 
22192 Drowse Dialrte 
15033 Keno Wind Up 
15394 2 Bell Wind Up 
44500 Travel Alarm 
Open cartons add 29« each 



5dz 

5 dz 
5dz 
5dz 
4dz 
2 dz 



12 Pes 
12 Pes 
12 Pes 
24 Pes 
6 Pes 
6 Pes 



PRICE 

$4.49 dz 
8.28 dz 
8.28 dz 



0.52 pk 
0.92 pk 
5 52 cd 
2.76 bg 
27.60 dz 
41.40 dz 
27.60 dz 
41.40 dz 
5.52 dz 
0.63 pk 



$4.14 gr 
14.08 gr 
14.08 gr 
1 8.22 gr 
6.90 dr 
0.40 bg 
0.81 bg 



$21.28dz 

21.28 dz 
37.38 dz 
37.38 dz 
37 38 dz 
73.60 dz 



AIR TOOLS 



Dual Action Sander 

Speed - 10.000 RPM. Orbital. Stroke ■ 3/16 
Inch. Average. Air Consumption - 4 CFM. 
Recom. Air Pressure - 90 PSI. 
Sugg. Retail $49 95 
#77-010 10/CSShip.Wt.6lbs. 

Orbital Sander 

Speed - 8.000 RPM. 
Orbital. Stroke -3/16 inch. 
Pad/Paper. Size - 3 2/3" x 
9' Average. Air Consumption-6 CFM. 
Sugg. Retail $39.95 
#77-020 10/CS Ship. W1. 41b* 

3/8" Drill Planetary 
Gear 

Speed -2500 RPM. 
Average Air Consump- 
ion - 4 CFM. Recom. 
Air Pressure 90 PSI. Sugg 
Retail $49.95 

/71 -030 20/CS Ship. Wt.4IDs. 

Air Hammer Kit 

Set Consists of One Long Barrell Chrome finish 
Air Hammer. One Spring Retainer. One Fining 
and All Purpose Chisels Blows Per Minute - 
3000 'Stroked 5/6" - Average 
Air Cunsumption-4 CFM. • Recom. 
Air Pressure - 90 PSI. Sugg. Retail $29.95 
/71-O40 10/CS Ship. Wt.Slbs. 

1/2' Pistol Grip Impact 
Wrench 

Speed -8.000 RPM. Max 
Torque - 275 Ft Abs. 

Average Air Consumptlon-4 CFM. Recom. 
Air Pressure - 90 PSI. Sugg. Retail $49 95 
/71-050 10/CS Ship.Wt. 6 lbs. 




Single $33.35 
6 or more $30.75 



Single $10.95 
6 or more $1.65 




DISPOSABLE LIGHTERS 






BIC USA 1 on Card 


30 dz 


$6 04dz 


Mini Be 50/Box 


600 pes 


0.38 ea 


Pyro Disp. Liter Crdd 


36 dz 


0.26 ea 


Pyro Disp. Liter Bulk 


50 dz 


0.24 ea 


King Disp. Liter Bulk 


1000 pes 


0.21 ea 


HEADPHONES 






Mearinhnne in Any / 1 flO Pi-et 

nedu pnone in dox \ I kaj rnj 




$1 15ea 


Ml Till oTflFK WATTHPS 

VnLvVLn I una — WM 1 l»n £a 






Pocket Calculator 




$2.30 ea 


Credit Card Calculator 




2.88 


Key Beeper Finder 




1.73 ea 


Desk Top Solar Calculator 




8.05 ea 


Promotional Wristwatch 




1.44 ea 


"Echo Killer" Key Chain 




3.45 ea 


Pen Watch In Box 




1.73 ea 


Lucite Desk Clock 




1.73 a 


APiirn*i **pn#Mi*tiniAP 

GENERAL MERCHANDISE 






79» Toothbrush 


(6dz) 


$1 66 dz 


Colgate Toothbrushes 


(12 dz) 


3.45 DZ 


Duct Tape 2* x 60 yds. 


(24 pes) 


3.45 ea 


PVC Tape 2' x 55 yds 






Clear or Tan 


(3dz) 


16.56 dz 


PVC Tape Holder 


(6 pes) 


6.50 ea 


Mskng Tpe 3/4' x 60 yds 


(4dz) 


7.48 dz 


Pro Hair Dryer 110/220V 


(2<ta) 


6 33 ea 


Telephone w/hokler 


(50 pes) 


4.60 ea 


AC Adapter 110/220V 


(100 pes) 


2 38 ea 


Folding Opera Glass 


(100 pes) 


2 88 ea 


VHS Storage Cs PVC 


(100 pes) 


0.58 ea 


1/2" x 800' Imported 






Transparent Tape 


(24 dz) 


3.45 dz 


25 Ft. Telephone Ext. 






Coil Cord Carded 


(100 pes) 


1.73 ea 


25 Ft. Telep. Line Cord 


(100 pes) 


1.44 ea 


Immersion Heaters 


(30 dz) 


7.59 dz 


Mens Tube Sox 6/bg 


(30 bgs) 


3.16 bg 


Mens Stretch Dress Sox 


(10 dz) 


8.28 dz 


Sort Light Bulbs— 40. 60. 




75, & 100 watt (40/3 Paks) 




1.04 3/Pak 


Ronson Butane Gas- 






2-1/2 oz. (70 gram) 


(6dz) 


16.56 dz 


5-1/8 oz. (145 gram) 


0 « 


22.77 dz 


Fiber Optic Wand 


(36 dz) 


10 35 dz 


Long Stem Red Rose 


(20 dz) 


13 80 dz 



Single $32.20 
6 or mar* $28.75 




Air Hose 

• Coupled with Brass Male & Female Fittings 

• 1/4' Coupling • Fibre-braid. 
25' Sugg. Retail $12.95 

#71-060 1/CS Ship.Wt. 4 lbs. 6 or more $6 60 

50' Sugg. Retail $19 95 

#71-070 1/CS Ship Wt. 5 lbs. 6 or more $7.20 

25' Col Sugg. Retail $9.95 

#71-080 40/CS Ship Wt. 3 lbs. 

3/8" Reversible Ratchet 

Speed 150 RPM. Torque-50/lbs. Average Air 
Consumption - 3CFM. Recom Air Pressure-90 PSI 
Sugg. Retail $39.95 
#71-090 20/CS ShipWt.6lbs 




Single $7.50 

Single $8 05 

Single $3.45 
tor mora $2.90 



Single $25.30 
6 or mors $21 85 




12 Pc. 1/2" Drive Deep Impact Socket Set 

Chrome vanadium steel, sturdy hammertone metal case. 

Sizes 3/8". 7/16". 1/2". 9/16" 

5/8". 11/16". 3/4". 13/16". 7/8". 15/16", and 1" 

Sugg. Retail $20 00 Single $10.35 

#71-100 10/CS Ship Wt 6 lbs. 12 or mora $9.20 

12-Pc . 1/2" Drive Deep Impact Socket Set Metric 

Chrome vanadium steel, sturdy hammertone metal case. Size* 10.11. 
13.14.16.17.19.21.22.23.24, and 26MM. 
Sugg. Retail $20.00 Single $1 0.35 

#71-110 10/CS Ship Wt 6lbs 12 or mora $9 20 



Medicine Cabinel-ss assmt. on 

card-Bayer. Anacin, etc. $6 90 Cd 
12/3 Pack 

Prime Condoms on Card 8.05 Cd 

SOAP-SUNDRIES-IMPORTED 

Palmolive Soap 3oz (9 dz, $2.76 dz 

Palmolive Soap 5 oz. (6 dz) 4.14 dz 

Lux Soap 3 oz. (9 dz) 3.22 dz. 

Lux Soap 5 oz (6 dz) 4.83 dz' 

Cocoa Butler Soap 2.5 oz. (6 dz) 3.22 dz 

Vicks Inhaler (1dz) 15.53 dz 

300 Cotton Swabs (6dz) 11.04 dz 

COLGATE TOOTHPASTE-lmported 

Colgate t .75 oz. (50 gram) (6 dz) $4.83 dz 

Colgate 3.15 oz. (90 gram) (6 dz) 8 63 dz 

Colgate 4.2 oz. (120 gram) (6 dz) 10.35 dz 

Colgate 5.3 oz (150 gram) (6 dz) 13.23 dz 

Crest 5 oz. (130 gram) (3 dz) 13 80 dz 

MENS WALLETS 

Gift Boxed- 1 dozen Per Box 

$7.50 Regular $16.56 dz 

$12.50 Cowhide Ji*^^ 34.50 dz 

$8.00 Ladies i tlrrSz J 16.56 dz 

$10.00 Tri-lold Cowhide iM^'k 34 50 dz 

POKER SIZE iWnm^ 

PLASTIC COATED fk* V 

PLAYING CARDS *£L«j; 

25t Deck ? /jf2i\ ($3 .04 dz) 

1 dz. Per Box-24 dz per Ctn / i/,£pu 

(Open Cartons 3.45 dz) /#V^ / 

PYRO DISPOSABLE /A ; '&t/ 
GAS LIGHTER // '/Jy* 

BLISTER PACKED /if A*S. 

26* EACH %/V ($3.1 7dz) 

4 dz Per Display Box 
36 dz Per Carton 

PROFESSIONAL TOOLS 

4 PC. ADJUSTABLE WRENCH SET $5.50 SET 

6 PC. PRECISION SCREWDRIVER SET $9.00 DZ. 

3 PC. LOCKING GRIP PLIER SET $3.00 SET 

7 PC. NUT DRIVER SET $0 85 SET 

3 1/2' BENCH VISE $4.10 EA. , 

25 PC. SOCKET SET IN METAL CASE $7.90 SET ' * 

40 PC SOCKET SET IN METAL CASE $3.00 SET 

17 PC SOCKET SET $1.50 SET 

62 PC SOCKET SET $3.60 SET 

PVC ELECTRICAL TAPE (10 IN A PK) S2.40 PK 

ASSORTED BRASS PADLOCKS $4.90 DZ. 

FREON TANK CONVERSION $3.00 EA 

SUEDE LEATHER PALM WORK GLOVES $8 50 DZ B 

UNIVERSAL WRENCH $4.80 DZ. f? 

15"RUBBER TIE DOWN $2.25 DZ. M 

20" RUBBER TIE DOWN $2.75 DZ. A 

31" RUBBER TIE DOWN „ $3.50 DZ. f 1 

41" RUBBER TIE DOWN $4.25 DZ. I I 

2 PC. SCISSOR SET $1.75 SET * 

9 PC 1/2"DEEP IMPACT SOCKET SET $7.75 SET 1 

8 PC. HEX KEY WRENCH SET $.0.75 SET /n 

18" BOLT CUTTER $7.00 SET L 

SAFETY GOGGLES $6.00 DZ. f\ 

OOORSTOP $4.80 DZ. f 1 

MINI HACK SAW $7.80 DZ. | f 

BRAKE LIGHTS WITH MODULE $7.75 EA. 

BRAKE LIGHT FOR IMPORT CAR S6.00 EA. 

SPECIALS OF THE YEAR 

30 pe Glass Ovenware Set $25 95 (Lots 3 or more) 

Video Cassette Rewinder $1 5.00 (Lots 3 or more) 

Brass Book Rack (H: 32-1/Tx L: 29-1/4') $16.95ea (Lots 3 or more) 

Adult 90 mia Movies (VHS) $3.00 ea (100 pes.) 

$3.50 ea. (50 pes.) 

Brass Plant Stand $6 35 ea. (Lots 3 or more) 

Car AirFreshner $11.00 

Video Cassettes $2.75ea (Lots 10 or more) 

Bambu/EZ Wider Cigarette Paper-Bambu 

100 s Reg. (24 Boxes) $25.00/Box 

EZ Wider 50* (30 Boxes) $22.00/Box 

Facsimile Copier (Fax) $427.00 

Copier Paper-(20 LB. Bond - 10 Reams 

ol 500) $35.00 Letter size 

$40.00 Legal Size 

VHS VCR (Emerson or Toshiba)- 2 Head 

w/ Remote $2 50.00 ea. 

10" Color TV w/ Remote Control $225 00 ea. 



Credit card customers 
can order 
24 hours a day, 
7 days a week. 



DENDER GROUP, Dept. JU01 
Wholesale Discount Distributors 
P.O. Box 583, Gary, IN 46402-0583 
Phone: (219) 885-001 7 FAX (219) 885-4509 



Mi PUCES ARE F.O.B. OUR WAREHOUSE IN GARY. CUSTOMER PAYS 
FREIGHT. WE ADO $3.50 HANDLING CHARGE MINIMUM ORDER $50.00. FOR 
PROMPT SERVICE, SEND CERTIFIED CHECK OR MONEY ORDER PERSONAL 
OR COMPANY CHECKS DELAY UP TO 21 DAYS. WE HANDLE WHOLESALE. 
SEND $2.00 FOR OUR 1990-91 PROMOTIONAL WHOLESALE CATALOG. 



terial 



CABLE BOXES 
BELOW WHOLESALE 

GUARANTEED STOCK - COD S 



u: \IS\ Yi IE 

CLEANING/MAINTENANCE/REPAIR 

EARN UP TO $1000 A WEEK, WORKING 
PART TIME FROM YOUR OWN HOME! 



- DESCRAMBLERS - 



(QTY) 


(10) 


(20) 


(50) 


(100) 


TB 2-3 


45 


40 


36 


32 


SA3-B 


45 


40 


36 


32 


XN12 + 


43 


38 


34 


29 


SB 2-3 


43 


38 


34 


29 



60 CH REMOTE CONV/DECODER 



DRX-DIC 90 75 65 60 
SYL DIC 75 60 50 45 

• CONVERTERS W/REMOTES • 

PANASONIC TZPC145 

5 YR. WAR. + PARENTAL + 86 CH 
TIMER + MEMORY t CH 2 OR 3 t 

NEW 70 65 61 57 

REFURB 60 CH W/REMOTE 

S-4040 38 36 34 31 

H AM LIN-ZEN IT H -TOCO M -CALL 

IT IS NOT THE INTENT OF LAKE SYLVAN SALES TO DEFRAUD 
ANY CABLE TELEVISION OPERATOR FEDERAL AND STATE 
LAWS PROVIDE SUBSTANTIAL PENALTIES FOR THEFT OF 
CABLE TELEVISION SERVICES 

LAKE SYLVAN SALES, INC. 

SORRY, NO MINNESOTA SALES 



800-800-4582 

DESCRAMBLERS PLUS! 



CHOP-TASK 



The Original Home Machine Shop 
. . I 

• 17- SWING 



20" CENTERS 
BED WIPERS 




• 11 X 18 MILLING CAPACITY • DUAL MOTORS 

• SHIELDED LEAD SCREWS • LONG & SHORT 

TAPERS • ROTATING MILL TABLE 

600 lbs. Shipping 
3 MODELS TO CHOOSE - 
MANUAL FEED $995.00 



THREAD CUTTING 


S1 295.00 


COMPUTERIZED 


$5995.00 



FULLYSTOCKED PARTS WAREHOUSE 

DESIGNED IN USA 
DONTBE FOOLED BY CHINESE MADE COPIES 
DEMAND THE BEST 

SHOPTASK 

SINCE 1981 

1-800-343-5775 

VISA, MASTERCARD, AM EX, CHECKS OK 

Immediate Delivery 

P.O. BOX 7531 
TACOMA, WASHINGTON 98407 




THE MONEY MAKING OPPORTUNITY 
OF THE 1990 S 

IF you are able to work with common small hand 

tools. . . . 

IF you possess average mechanical ability, and have a 

VCR on which to practice and learn. . . then we can 

teach YOU VCR maintenance and repair! 

FACT: up to 90% of ALL VCR malfunctions are due to 

simple MECHANICAL or ELECTRO-MECHANICAL 

breakdowns! 

FACT: Over 77 million VCRs in use today nationwide! 
Average VCR needs service or repair every 12 to 18 
months! 

Viejo's400 PAGETRAINING MANUAL (over 500 pho- 
tos and illustrations) and AWARD-WINNING VIDEO 
TRAINING TAPE reveals the SECRETS of VCR mainte- 
nance and repair— "real world" information that is 
NOT available elsewhere! 

Also includes all the info you'll need regarding the 
BUSINESS-SIDE of running a successful service 
operation! 

FREE INFORMATION 
CALL TOLL-FREE 1-800-537-0589 
Or write to: Viejo Publications 
5329 Fountain Ave. 
Los Angeles. CA 90029 Dept. PM 



EXTEND-A-SPRAY 

AEROSOL CAN EXTENDER 
REACHES HIGH PLACES 

HORNETS • WASPS 

firm moths 

GARDEN PESTICIDES 
SPRAY PAINT 
AEROSOL LUBRICANTS 

Allows you to spray 
hard-to-reach areas by 
simply attaching EXTEND- 
A-SPRAY to your aerosol 
can. ..eliminates ladders or 
chairs. Safe and simple to use. 
Fits all standard aerosol cans. 
For home and garden use. 

EXTENDS 4' to 8* $19.95 
EXTENDS 6' to 12' $24.95 

Add $3.95 shipping and handling 
Mass. Residents add 5% Sales Tax 

Send check or money order to: 

EXTEND-A-SPRAY 134 WATER ST.. 
P.O. BOX 1605, WAKEFIELD , MA OlMO ] 

Visa or MasterCard call 617-246-3507 
Satisfaction Guaranteed 




What Is He Doing? 



He's making a 

concrete (lower pot... 

and so can YOU! 

Make and sell your own 
ornamental concrete Items. 
Order your book about 425 
aluminum molds, prices and 
production trade secrets from the BOOK ^ 
world s largest mold manufacturer. Only 5> lU 



CONCRETE MACHINERY CO.. INC. 



| P.O. Box A99. Hickory, NC 28603 





DO-IT-YOURSELF 

SHED 

|4Sizes-6x8. 8 x 10 [ 
10x 12, 12x 16} 
Order now for | 
Spring ! 
Easy-to-follow plans with illustrated instructions. 
ORDER TODAY by Sending $12.95 to: 
HOME APPRECIATION 
P.O. Box 21875 ■ Sarasota, FL 34276-4875 



BUILD A BIKECAR 

The Amazing Mini Car You Can 
Build with Bicycle Parts 
Electric Motor and Pedal 
Powered! Fun to Drive! 
Easy to Build! 

Fully Illustrated S Detailed 

PLANS S11.95 

SaUbcUM InM u 1m Wmm 

BIKECAR CORR 

P.O. Box 7077-C,Endlcott. NY 13760 




Control Water Weeds 

Amazing new Underwater Harvesting Tool! 

the WATER-WEED ER 



"Works Just like a 
hedgetrtmrner underwater 




Cut aquatic vegetation from a boat, from a dock 
or simply by wading in from shore. Control weed 
growth the environmentally safe way. 



Call or write today for FREE information package. 
TOLL FREE 1-800-552-1 21 7 

TO 

Wotgry dQ ProductjCorp. 

P.O. Box 876. Lake Mahopac. New York 10541 



TELEPHONE LISTENING DEVICE 



Record telephone COversaiions in you' oN.ce O* 
home Connects between arty cassette or Up* 
record* ind your telephone line Suns auio- 
mahcaity when phone n answered Record* Doth 
sides ot conversation Stops recorder when 
phone is hung up 



$19.95 



EACH o.. r„ 




Super Powerful 
FM TRANSMITTER 

Many times more powerful man other Iransmftors 
Transmits up lo % mne 1o am; FU ' Jdo Easy to 
Assemble M - up to 9V bane*/ (not tnci ) 
For catalog o< Triwmiitfj Voce Scrarnbtrs and 
other soecaly «rm. enclose $! 00 to USI Corp 



I if 

HI 

if» 

"I 




FLY WITH A 
WINNER 



For a limited time, you can join the SCAT Hover- 
craft family. The leader in Hovercraft technology and 
sales is making several key dealerships available for 
financially qualified individuals or groups. SCAT can 
create big profits for you in a billion dollar industry. 
CALL SCAT TODAYI 
(305) 691-5100 
Individual Orders Accepted 

SCAT HOVERCRAFT, INC. 6865 N.W 36th Ave , Miami. FL 33147 
FAX: (305)691-3445 



Organize Your Garage Or 
Basement For The Last Time 



GOKARTS, 

ENGINES-KITS-PARTS 



MINICARS HINIBIKES 




72 PAGE CATALOG 
$3.00 REFUNDABLE ( 
Largest Selection 

l/fif KART WOULD Oepl M 

'XS 1488 Mentor Ave., Pain««lle.Ohio 44077 



P= Performance-Speedway =^ 

2810-C Algonquin Ave • Jacksonville. FL 32210 

Electric Cars • Golf Cars • Mopeds 

Gas to Electric I Moped Parts 
Conversion Manuals I Repair Manuals 
Complete Cars I Books 
"Hundreds of hard to find Items. " 
New Expanded Catalog $5.00 




"The Alternative Transportation Specialists" 



MUM-VISCOSITY BLEND 




* ENGINE TREATMENT 



*Same active ingredient as TEFLON 9 

A registered trademark ol E I duPont 

50% more RT.F.E. than $26.95 
the other brand +$2 50 timing 
WHY PAY MORE FOR LESS! 
1-800-326-4631 



■ 



DDI DISTRIBUTION 
26 Bndlewood Circle » Kirkland, WA 98033 



SAVE MONEY! 

CREATE YOUR OWN 

ENVIRONMENTALLY SAFE 

AEROSOLS 

NO FlUOROCMBONSI EASY TO USEI 
Just ■ tt* A»-r>Can halt Ml win fcxid to be used; 
pressurize win a pump, air compressor or the 
C02 cartridge (provided) and you're ready to got 
Use wlh cleansers, solvents, lubricants, oik, 
rJsWectanta, pants or ute jugt ax. 

, . THE CAN FACTORY . — , 

MC t0 fc»449.Hol3rook. NY 11741 VISA! 
WBofaH 1 ' rc.irau;?.9flni 

atMaxv** 



' ' 1516)567-2801 

800-229-5200 



Don't gel 




DIVORCE! 



Fight Back!!! 

Beat the racket!'! 

Jo»n the man's movea>»ot Ut on winningl 
Attorney and organization refefrsls your area 

Big monthly newsmagazine Law citations, 
topwnters, nerworfcs ChecVnate feminism ■ 
tTsabouttmiei Spread the wordl 
Information A sample newsmagazine S3. 

Men 's Rights Assoc. 

Rte 6M Forest Lake, MN 55025 



SATELLITE TV 

Call for FREE Catalog 
All Major Brands 
Lowest Prices 
1-800-845-6664 

617 W Division • Mt Vernon, WA • 98273 

WEST COAST SATELLITE 




0 

^.f^^^F B^or^ty^annosKy PrtjHes*4>odua f^mm^ ttm feedback 
For 1 Yser SuDacr-pi or nxt Free Bumper 5t»cker Send $15 00 
Check/MO to BEARD 35 E Mim St Su-te 414A. Avon, CT 06001 



BEARDED? 

PROUD OF IT? 

SUBSCRIBE TO THE BEARDED 
MEN'S SUPPORT NEWSLETTER 



EWA 



Miniature Cars USA 



North America's largest ONE STOP source for Scale 
Model Automobiles. Autobooks & Magazines. 

• 75.000 model automobiles in stock, kits and buitt. repre- 
senting 300 manufacturers 

• Over 1.200 different autobooks. including man rare 
service and parts manuals, technical works, biographies 
and general interest 

• Subscriptions & back issues tor 25 different British & 
Canadian automobile magazines, including Autosport. 
Classic & Sportscar. and Racecar Engineering 

Our 88 page color Summer Catalog is only three dollars, 
and refundable with your first order. 

EWA. Miniature Care USA 
369 Springfield Avenue 
PO Box 188 Dept 105 
Berkeley Helghte, NJ 07922 
Tel (908) 665-781 1 Fax (908) 665-781 4 



• PATENTED 
TECHNOLOGICAL 
BREAKTHROUGH 




• MOTOR INSIDE 
DRUM FOR MOST 
COMPACT 2 500 LB WINCH 

• PULLS OVER 100 TIMES 
ITS OWN WEIGHT 

• FOR THE DEALER NEAREST YOU 
CALL 1-800-447-4700, OPERATOR 34 



Ramsey Winch Co • PO Box 581510 • Tulsa OK 74158 




2££^SWl!C!*w Ay>~i ■> ORDER NOW! WE LL SHIP TODAY 
IS£«Mra!N?BKmnaC4LiB0O-228-2323or 801-975-0222 
'KHAWK CrlOSSBOWS, INC. BUX27222-M Salt Lake City UTM127 



CALL DOCTOR 
DESCRAMBLER 

...for symptoms relating 
to scrambled cable T.V. 
signals. We have 
JERROLD •TOCOM 
• ZENITH •HAMLIN 
OAK • SCIENTIFIC 
ATLANTA. Six 
month warranty! 
We ship CCD. 
Lowest retail/ 
wholesale prices. 
FREE CATALOG: 
Global Cable Net- 
workl032 Irving St. 
Ste 109 S.F., CA 94122 
NO CALIFORNIA 
SALES!!! 

OPEN SATURDAYS 





1-800-327-8544 




Gourmet Garages! " E-Z plans will show you 
how to quickly and efficiently turn that house- 
hold dumping ground into a clean, highly 
organized storage facility and work center. This 
clear, concise, step-by-step approach will 
enable you to provide neat, protective storage 
for sporting equipment, clothes, books, 
records, tools, anythingl Along with the design 
kit. you will receive a complete catalog of our 
space-organizing products, which can be 
shipped to you precut. ready-to-assemble. 
finished or ready to paint, with easy to follow 
installation Instructions. 
Send $14.95 today for your E-Z Plans to: 

Gourmet Garages, Inc. 

3114 63rd Ave. East 
Bradenton. Fla. 34203 
Phone 813 7 58 9121 



Mogul** \k**ci .hiim 



Spare Time CASH! 



Buy your MAGNAT RAC crawler as a Kit of factory .assemblod 
Do your own <vork... excavating, brush clearinQ, landscaping, log- 
ging, gardening.. .or work for others for Extra CASH! Send For: 

e CATALOG of uses. ..St. 00 e Technical Manual. ..S7. 00 
e VIDEO - 30 min...S1 8.00 lielundable on any purchase] 
. J§ STRUCK-KIT • Dapt: PM61 

Boi 307-Cedarburg. Wl 53012 



^ "* *^ a\ ~ 




Do-It- Yourself Kits 



Factory Direct 
Clocks and Furniture 

Also Assembled 
and Finished 

■Grandfather Clocks, 
Mantel and Wall Clocks 

■ Cunos. Tables. Chairs, 
Desks, Cradle.. .and more! 

■Solid 3/4" Black Walnut, 
Cherry, or Oak 

■Heirloom Quality 

■Solid Brass West German 
Movements and Dials 

■Money Back Guarantee 





I am 

interested in 

□ Do- tt- Yourself Kits 
J Finished Clocks 

□ Finished Furniture 



Name 
Street 
City 



State 



(Please Print) 

EMPEROR' 



( 1 Ol K (XlMHsNY 

World's Largest Manufacture* of Grandfather Clock Kits 
Dept. 3907. Emperor Industrial Park 
Fairtsope. Alabama 36532a Phone 1-205-928-2316 



CABLE TV 

DESC RAMBLER 

How You Can Save Money 
on Cable Rental Fees 

:::::::>::::'::v:xox::^ 



lUnit 5 + 

JerroldSBw/Iri-Bi. $99 -...$70 „ .„ 

SupoTri-Bi (TBM) $109....$75 US Cable will 

Jerrold 450 combo.. — $189 ...$139 Beat Anyone's 

Scientific Atlanta $109..~$75 pj., 

SA 853d $250.._$195 . "f.. 

Pioneer. $109....$79 Advertised in 

OakKN12(w/VS) $109...$65 this Magazine! 

Hamlin MLD 1200 $89......$59 

Tocom. $1»....$1» 

Stargate converter $89 $69 

Panasonic TZPC145 $99......$79 

30 Days Money Back Guarantee 

Free 16 page Catalog 

Visa, M/C, COD or send money order to: 

US Cable TV Inc. Dept. kpm6 

4100 N.Powerllne Rd., Bldg F-4 
Pompano Beach, FL 33073 

1-800-445-9285 

For Our Record 

I, the undersigned, do hereby declare under penalty or per- 
jury that all products purchased, now and in the future, will 
only be used on Cable TV systems withproper authorization 
from local officials or cable company officials in accordance 
with all applicable federal and state laws. FEDERAL AND 
VARIOUS STATE LAWS PROVIDE FOR SUBSTANTIAL 
CRIMINAL AND CIVIL PENALTIES FOR UNAUTHORIZED 
USE. 

Date: 

Signed: 

No Florida Sales! 




SERIOUS ABOUT THE 
WEATHER? NOW YOU CAN 
AFFORD A PERSONAL 
WEATHER STATION! 

The new WeatherPro we.ither station gives you 
the local weather at your linuertips. Easy to install 
and simple to operate, the WeatherPro includes a 
weather computer, remote precision wind direc- 
tion vane, wind speed sensor, external temperature 
probe, mounting hardware and 40' oi c L ■ .ill for 
only $189! 

•wind speed tmmmm •windgusi 

•TEMPERATURE j 'WIND CHILL 

•WIND DIRECTION P#W • llv.l 
i Hl/Li 'ImBiJ 

•RAINFALL (OPTIONAL I* «l YEAR WARRANTY 

•14-DAY MONEY-BACK GUARANTEE 

DIGITAR WEATHERPRO 

WEATHER STATION: ONLY $189! 
ORDER TODAY: 1 -800-678-3669, PM 



ArldS 5. 01) for 

Fa: 



M-F 7AM-5:J0 PM Pacific Time 

'j(l(f\,iles t 



Au1omalK : emntyin£ eleclrunit rain j;.ium*-$4 l l,9 
ior shinning. CA ri-.iH.enrs add 
1 -A 1 5-71>3 1 KB • M/C and VISA 



DIGITAR® 

3465 DIABLO AVE, HAYVVARD, CA 94545 



1 



Hemmings 
Motor News 

World's largest cdketorcax 
market place 

0ver8S0pageseach month 
filledwith thousands of 
ads for old. cars, parts, 
services, suppitesf wore 
Special htroduc for/ Offer: 
NINE GIANT ISSUES 



|4>41inCuia4a.| 



Send to: 

Hemmings 
Motor News 

Box 100, l>cpt SOUS". Bennington Vermont OS20I 



World's 
Largest 
Manufacturer 
Of Portable 
Sawmills 



OWN If YOUR OWN SAWMILL 

Four Models To Choose From 

BUY DIRECT 

1(800)553-0219 

^AaU^ln Indiana call: (317) 271 -1542^^^pM 
|^sOT9L. 44-page catalog or use ~,i 
l^sflK your MasterCard or VISA ^ *# 
^^r^^ to order our 50-minute mitm V 
demonstration video-S 10.00 fLl 
Wood-Mizer Products. Inc • Dept D67 
8180W 10th St. Indianapolis. IN 46214-2430 




CABLE TV 
DESCRAMBLERS 



SCIENTIFIC 
ATLANTA— $140.00 
JERROL0™. $119.00 



ZEMTH,. $185.00 

OAK $99.00 

HAMLIN... $102.00 




Call for 
your free 
catalog 
today! 

Technical assistance 
or free catalog call 

Orders call toll free 

M.D. ELECTRONICS 

875 S. 72nd ST., STE. #1 33M691 

OMAHA, NE68114 



(402) 554-0417 
1-800-624-1150 



M.C. 
VISA 

COD. 



MAKE $225 DAILY 
"CHROME PLATING" 



Auto Parts • Motorcycles 
Guns • Knives 
Model Trains 
and Much 
Morel 

Chrome Is in , . .It will always be in. And it can make you a good 
living i It's true. you can save money by plating your own object! 
or make thou sonde ol dollar* by turning your new lound craft 
intoavery profitable buelneee Inexpensive .eaey. work at home 
in your epare time Act Now. eend for your FREE information 

CHROME PLATING, DEPT. 127 
P0 BOX 2285, WALDORF, MD 20604 




FLUSH UP TOILET- 

To Above Floor Drain 

Install It Yourself - Anywhere 
No Digging Up Floors 
Write McPherson, Inc., Dept. 16 
Box 15133, Tampa, Florida 33684 



y 



CABLE TV 
DESCRAMBLERS 

ALL TYPES 800-582-1 1 14 
FREE CATALOG 
NI.K. ELECTRONICS • 7958 Pines Blvd 
Suite 276 • Pembroke Pines, FL 33024 



THE GAS SAVER 



SAVES UP TO 25% ON GAS 
CLEANER EMISSIONS 
EZ TO INSTALL 
NEVER NEEDS REPLACING 



ONLY 
$4995 

♦ '4« S & H 



ORDER TODAY 1-800-767-6900 



30 DAY MONEY BACK GUARANTEE 
P M I . P.O. BOX 351 . LINWOOD NJ 08221 



FREE CATALOG! 1-800-648-7938 
JERROLD HAMLIN OAK ETC 

CABLE TV DESCRAMBLERS 



• Special Dealer Prices! • Compare our Low Retail 
Prices' • Guaranteed Prices 4 Warranties! 
• Orders Shipped Immediately' VISA/MC/AmEx 

REPUBLIC CABLE PRODUCTS, INC. 

4080 Paradise Rd #15. Dept 419 Las Vegas. NV 89109 
For all other inlormalion (702) 362-9026 



SATELLITE 

TV Save 30%-60% 

0s 1-800-334-6455 us 

1-21B-739-S231 MN 
SKYVISION INC* 



INSTALL OR UPDATE YOURSELF 







VOLKSWAGEN 




i RESTORATION PARTS 




V. ■ BUG ■ CHIA ■ TYPE 3 ■ SUNROOF 




iW^V ■ BUS ■ RABBIT/GOLF ■ CONVERTIBLE 




SmTk FREE CATALOG 






1 WEST COAST METRIC, INC. 




T— i 


(BOO) 247-3202 






' PAX (213| 325-9733 




mi 


24002 FRAMPTON AVE., PM 




w 


HARBOR CITY. CA 90710 



jjjjg SAFEGUARD 

Magnetic Refinery Element guarantees cleaner 
engine oil. helps reduce wear on all moving parts in 
your engine and assures longer engine lite 

Send $2995 tor conventional. $34 95 lor Turbo. 
Pi H included UPS must have street address. 

A-BCAR PRODUCTS. INC • 327 Skidmore Rd 
P 0 Box 706 • Pfeasanf Valley. NY I '2569-0706 

fSend selt-iiJdresseft stdmpeu envelop lor literature) 




I 



KITES 



FREE COLOR CATALOG 

I Choose from over 200 exciting kites 
. • Many unusual & innovative designs 
I Call or write for your catalog today! 

1 Into The Wind • isoo) 541-0314 

. 1408-M Pearl St.. Boulder, CO 80302 




SURVEILLANCE 
TELEPHONE 



Monitor room conversations $175.00 »vaiutte 
Monitor room & telephone conversations $275 00 " teieotiww 
Dialer tip. calls you when phone is used $305.00 °" m> "^ 

Ftmgt Unlvnded 6 monu Mfrarty - Ptiww Tap Coatee S3 00 
LISTEN ELECTRONICS. 603 EHJIn. Mustovn. OK 74401 

■ 1 800 633 TAPS ■ 



CABLE TV DESCRAMBLERS 
★CONVERTERS* 



SAVE MONEY- 
DON T RENT! 



PANASONIC, JERROLD, OAK, 
PIONEER. SCIENTIFIC ATLANTA 

AND MORE. LOWEST PRICES. FREE CATALOG. 
CABLE READY 
COMPANY 



(800)234-1006 



New Publication Tells You ... 

HOW TO GET $10,000 
IN PRIVATE SECTOR 

SCHOLARSHIPS, 
GRANTS, AND LOANS 

Receive money for college! 
For undergraduates, graduates, high 
school juniors/seniors in all areas of study. 

Send $10 lor publication to: 



Dept. A. College Station, WA 99165-2333 



CABLE TV 

"BOXES" 

Converters — Descramblers 
Remote Controls— Accessories 

• Guaranteed Best Prices » 
* 1 Year Warranty -CO D s * 
* Immediate Shipping • 
* FREE CATALOG • 
Can or Write 
TRANS-WORLD CABLE CO. 
1 2062 Southwest 1 1 7th Court. Suite 1 26 
Miami. Florid* 33186 



1-800 442 9333 



Munr<( md 



IMIK HTIMI TNERMtMETER 
Will ALARMS & CLOCK! 

b i Now Only 




sec 



$27 95 

PLUS S3 SO SIH 



FOR HOME-OFFICE-CAR-COMMERCIAL USES, ETC. 

Monitors rtfrigorotor, heeier. nursing homo, child's 
room, greenhouse kennel orthord, win* toller, etc.. 

* Jumbo 18mm LCD leoda,* ' Sdrdoble H.gh'Lo* Alarm ScM.ng* 

* M-Hf, Higk/low M«nwy ' P«m»" Rang* from 58' io ♦ 122"F 

* Eiltmol Senior 10 ft leod ' Mounting Hordwore 

' On* Yeo. Wononty * 14-0oy Monoy Back Guorantct 

' All This ond o Clock Too! 



-ORDER YOURS TODAY! 



L&A MARKETING CO. 



P.O. 80X 219 E3 
GARLAND UTAH 8431 2 



Ultral ight Hel icopter 

Pilot License Not Required - 



TmEiUiI 



Itcnnologiii , 

Mr* Opt 

Development! T> 



rochurt) : JIB 




PD hi 510! r»pi II 



t( fft [A 93«1 



Subscribe to. . . 



MILITARY ^) VEHICLES 
ADS 'ARTICLES 'NEWS 

MILITARY JEEPS, TRUCKS, TANKS S MORE! 

Over 8,000 paid subscribers larger circulation 
than any other magazine tor military vehicle 
enthusiasts. ..and still growing rapidly! Many more 
advertisements than any other magazine... 
Exclusive comprehensive listing ol upcoming 
rallies , and much more! 



SUBSCRIBE NOW! 

One Year (6 Issues) $15 
Two Years (12 Issues) $25 
Foreign-Canada $24. other $26 
US Dollars payable by US Bank 



P.O. Box 1748-48, Union, NJ 07083 




Make s 25to s 100 per hour 



with 




Yes. U s really possible by making 
and selling bright, colorful Badge- 
A-Minil buttons Buttons are 
proven money-makers al fairs. 
Ilea markets, conventions, or 
anywhere people congregate 
They're last and easy lo make 
with Badge a Minn and 
inexpensive 1 

Send lor a FREE Full color . 
catalog and idea book, or ' ' * 
send lor a Starter Kit . only 
$29 95 plus $1 75 shipping 
III residents add $1 87 tax) 

BADGE X Mir.it 

348 North 30th RO Bo. 800 LaSllle. IL 61301 Phone (815) 224-2090 



Celebrate July 4th & All Events 

CARBIDE CANNON 



-sJj* /I 



^29??. 



Mammoth Cannons , 
Shoot With Terrific 
Boom! Have bang-up | 
time at special events. 
Uses powdered car- 
bide ammo. Hundreds 

of shots tor few cents. All metal v«. alufy ff'Aft" 
construction with large rugge 
cast Iron wheels. Machined brass mechanism for easy loading 
& firing. Authentic tum-of-century military design. Handsome 
decor when not in use. Made In USA to last a lifetime. 
Available in 3 sizes: 9"Cannon (#7387-$29.98); 17" Cannon 
IK7384- $64.98) & 25" Cannon (#7388-$79.98) have automatic 
loading & rapid tiring. The larger the cannon the louder the 
boom! Carb Id* Ammo, about 100 shots, $3.98; 3 pack* tor 
$9.98. Add $5.50 ship /band, per cannon. Send check, money 
order or phone (813) 747-2356 Visa, MasterCard, Amex 
accepted. Florida residents add 6% sales tax. Money back 
guarantee. Johnson Smith Co., Dept. B-450, P.O. Box 25500, 
Bradenton, FL 34206-5500. 



CABLE T.V. CONVERTERS 
WHY PAY A HIGH MONTHLY FEE? 




All Jerrold, Oak. Hamlin, Zenith, Scientific 
Atlanta, Magnavox and all specialized cable 
equipment available for shipment within 24 
hours. For fast service MC I VISA or COD. 
telephone orders accepted (800) 648-3030 
60 Day Guarantee (Quantity Discounts) 8 A.M. 
to 5 P.M. C.S.T. CLOSED WEEKENDS. Send 
self-addressed stamped envelope (60c post- 
age) for catalog. 



■ 



tniDuuesT ' ° 5«8ft 

€L€CTRonicsmc. S5SJK.,,, M „o 



No Illinois Orders Accepted 



CABLE T.V* 

EQUIPMENT 

Converter*, Remot**,De*cr*mblera and moral 
For Free 4 Color Catalog t Orde r* Call: 




t«l 1-800-835-2330 Hfi 

(402)331-3228 C«bie Network™ 

(^^^^^1J1IJSLS»>/jP*r^TOh£jjj^S*13^^. 



HITCHBIKER® 
BIKE CARRIER 

DESIGNED FOR VANS, CARS, AND RYS..y~fHt r 




• Attaches to vehicles square receiver, ball type hitch, or 
step bumper. 

• 2 bike model converts to a 3 or 4 bike carrier. 

• Complete with tie downs and security chain. 

• Spare tire can be left on vehicle. 

• Nothing touches vehicles exterior finish. 

• Bikes secured to vertical center post. 

• Convenient to install by one person. 
2 BIKE MODEL $129.95 

4 BIKE MODEL $189.95 (as shown) 
■ To order call 1-800-232-7712 or write STARO 
PRODUCTS INC., P.O. Box 61, Charles City, Iowa 
50616. 



41 Ways to Help You 
Qualify for the Jo b You Want 

Free Facts about Career 
Diplomas and Degrees 

Now at home in your spare 
time, without any previous 
experience, you can train for 
a money-making career 
...even get a Specialized 
Associate Degree. Call or 
send for free information on the career field that 
interests you most and how to train for it. 

Dept. 
APBS51S 





1-800-228-5300 



CAU ANYTIME — 24 hours a day. 7 days a week 
OR MAIL COUPON TODAY! 



International Correspondence Schools 

since iwoj Dept. APBS61S, 925 Oak Street, Scranton. PA 18515 
Send free facts on how I can study at home lor the career I have 
chosen No obligation No salesman will visit CHECK ONE BOX ONLY! 



ASSOCIATE IN SPE CLAllZED 
BUSINESS DEGREE PROGRAMS 

Business Management 
Accounting 

Bus. Mgmt. — Finance Option 
L Bus. Mgmt — Marketing Option 
Applied Computer Science 



Hospitality Management 
CAM 



ASSOCIATE IN SPECIALIZED 
TECHNOLOGY DEGREE PROGRAMS 

Civil Engineering Technology 
Mechanical Engineenng 
Technology 

Electrical Engineering Tech. 
Industrial Engineenng Tech. 
Electronics Technology 
IER DIPLOMA PROGRAMS 



Computer Programming 
Computer Programming/ 
COBOL 

Personal Computer Specialist 
Computer-Assisted 
Bookkeeping 
High School 

Catering/Gourmet Cooking 
Microcomputer Repair 
Auto Mechanics 
Bookkeeping 

Hotel/Restaurant Management 
Drafting 

Air Conditioning & Refrigeration 

Electronics 

Electrician 

Name 

Address 

City/State 



Police Sciences 
Private Security Officer 
Art 

Small Business Management 

Wildlife/Forestry Conservation 

Diesel Mechanics 

Gun Repair 

Motorcycle Repair 

Surveying & Mapping i 

TV/VCR Repair I 

Animal Care Specialist 

Travel Agent 

Fitness and Nutrition 

Photography 

Journalism/Short Story Writing 
Starting Your Own Business 

Aga 



Apt. f_ 

-Zip 



I^Phone^ _ _J _[ 

M A Subsidiary ol National Education Corporation 



Multi-Fuel Furnace 

Chop Heating Bills To 
Almost Nothing! 

Enjoy independence, 
economy & comfort o! 
whole house wood heal 
with gas. oil or electric 
standby. It's a central 
heating system, not a 
stove. Send for Free Catalog 



Yukon Energy Corporation, Dept.PMF 

378 W County Rd D St Paul. MN 55112 

Name 

Address 

City 

Zip 



_Phone ( ) . 



St. 



PRESENTING 

CABLE TV 
DESC RAMBLERS 

STARRING ***** 

JERROLD, HAMLIN, OAK 

AMD OTHER FAMOUS MANUFACTURERS 

• FINEST WARRANTY PROGRAM AVAILABLE 

• LOWEST RETAIL / WHOLESALE PRICES IN U S 

• ORDERS SHIPPED FROM STOCK WITHIN 2* HRS 

• ALL MAJOR CREDTT CARDS ACCEPTED 
FOR FREE CATALOG ONLY 1-80O-345-892 7 

.FOR ALL INFORMATION 1-818-709-993 7 



PACIFIC CABLE CO.. INC. 
7325' i Reseda Blvd.. Dept. 1 755 
Reseda. CA 91 335 



RECHARGEABLE KEY LIGHT 



• Plugs Directly Into Cigarette Lighter 



J & J RELIABLES $10.95 



• Detachable Key Ring 
— No More Fumbling! 



126 RIVER ST. 
HUDSON, MA 01749 



Money-Back Guarantee 

Mass. Residents Add 5% Tax 



helicopter n 

tc open -sky adncn£uU/ 

• Stmple low -cent assembly • No 
license needed • Several helicopter 
kin ft plana attailaMe 



Helicopter Plans $14.95 

H«lt. Eapertmenter Book . . . $11.95 
Complete Kit Info $10.00 

SPECIAL! All 3 items: Only S19.95 

»44 SI eoetefe. fereiea ftejj M U.S. 



■ 



:o«l order lint: 




P.O. Box 50 
Riderwood, MD 21139 



Cable T.V. Descramblers 



TIT 




BASE 
BAND 

$399.00 

Starcoai 7 



DQN7V .... $120.00 SAS580 .... $299 00 TRJMODE ... $119 00 

SB3 $85.99 PIONEER $399 00 DQN7 $99 00 

ZENITH 1086 $249.00 JERROLD DRX $99.00 

Many More. ..Call or Write for Free Fast Information 
Your Best Buy's & Warranties for Cable Converters 
and Descramblers Start With a Free Catalog From: 

WORLDWIDE CABLE 

7491 C-5 N. Federal Hwy. . Suite #142 
Boca Raton. FL 33487 

ORDERS AND CATALOGS CALL TOLL FREE 

1.800-772-3233 

C.O.D. 



FOR INFORMATION PLEASE CALL 

(407) 994-6673 

By ordering cable TV equipment from Worldwide Cable the 
pure hasei agree* to comply with all State and Federal law* re- 
garding private ownership of Cable TV equipment. If you arc 
unaurc of theac laws check with your local officiate. 



Enlarge Proiecl Designs 

Craft Projector is Simple! Fast! Accurate! 

Projects on to: Drawin g. Graph ft Tracing Piper, Wood, 

Other Surfaces. 




Pctiira to be enlarged >. 
pieced st vnege opening 
It bottom of projector 

Adjustable lens enlarges by fractions up to 27 Vj times for 
the size you wish! Copy unlimited ideas for craft designs. 
Enlarge patterns, designs, portraits, still lifes, landscapes, 
photos, slides, designs on coins and Jewelry. Projects in 
exact colors. Does not damage original. Simple instruc- 
tions. Uses household current and 60 watt bulb. Send 
$1 9.95 plus $2.95 shipping. 30 day money back guarantee. 

Norton, Depl QT-4S0. Bo x 201 2, New Rochelle, N.Y. 1 0802 




MOBILE CAR^ 
WASH 

Earn $30/hour 

In Your Own 
Business! 
Parl-time-Full-tlme 

i money in TaTcleaning & detailing 
Make immediate profits from parking lots everywhere 
Use your car, van or pickup 
Low cost - high profit - rapid payback 
FREE Information Package 

EXPRESS WASH INC. 



90S Niagara Fall*, Blvd. 
N. Tonawanda, N.Y. 14120 



(416) 466-4164 



art. 24 



Launch Balloons Mors Than A City Block 

"BLASTER" 
WATER BALLOON SLINGSHOT 
$12 
1-000-441 -1047 

VISA-MC 

Blaster, Inc. 13218 Jessica Dr., Spring Hill, FL 34609 
Satisfaction Quarantssd • Buy Direct & Savs 





re 



EARN $60,000 YEARLY 



ii 



IL 



Repairing (not replacing) stone damaged wind- 
shields and plate glass. Learn how a 3 minute 
repair can earn you $1 200/week 1 
CALL NOWI FREE REPORTI 1-800-695-6224 
NVS/OPTIKLEER, LYNN, MASS. 01904 



J] 



microught HELICOPTER I 

Rotor blooes turned by thfurt i 
or rwo opposed propelHw 

10 hp g 




Awara Winner of I 
Aerp-Devgn japan | 

> Gyroscope 
Aclive-stabillzer 

- 10 np 2-Slroke 
Gas Engine 



2024 Alum. Tubing 
Canvas Seal 



flax Speed 61 flPH < 
TECHNICAL RE POtCT 
BUILD-UP MANUAL ft 
PLANS $15.95 3 (S & H); Foreign ♦ $5 < «*» AvotaWe Soon ) 
BRIDGE-EZ ENGINEERING P.O. Box 271 53- C. Austin, TX 78755 



[~Great money in VCR repair!*! 

I Home study. Learn high-profit repairs - -sv.„ I 

.......... ., .... ,i i_ i-i.i. . k i i ._ . ««C_ 1 Ml\ 



- without Investing in high-tech instruments. 
| FREE BOOKLET: 800*223-4542. 



Name. 



I Address. 

City 



I 



. State. 



Zip- 



The School of VCR Repair. 2245 Perimeter tit 
B^Park, Dept. VG1 27, Atlanta, Georgia 30341 ■ 




OUTDOOR FURNITURE 

CHAIRS. TABLES, BENCHES. SWINGS YOU CAN 
MAKE FROM FULL SIZE PATTERNS. ILLUSTRATED 
CATALOG OF OVER 300 ITEMS ONLY $9.95 
(REBATED WITH FIRST ORDER). 

OUTDOOR FURNITURE 

9595 CHESHIRE ROAD 

SUNBURY. OHIO 43074 



CABLE TV 

DESCRAMBLER LIQUIDATION! 



FREE CATALOGI 

Hamlin Combos $44, Oak M35B $60 (mln. 5), etc. 



WEST COAST ELECTRONICS 

For Information: 818-709-1758 
Catalogs & Orders: 800-628-9656 



WOOD HEATI 



WOOD FURNACES 
HEAT YOUR ENTIRE HOME 

Call 1-218-326-6786 or Write 

Charmaster® 

2307 A HWY 2 W. 
GRAND RAPIDS, MN 55744 



$10,000 MONTHLY 

TAKING PHOTOGRAPHS AT HOME! 



• NO EXP. SHORT HRS. • 
PHOTO-PRO, 21839 Avalon, Suite 99 
Carson, CA 90745 
90 second recorded message 
(213) 549-0997 



DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 



Do it yourself REFILL IT 
it's easy SAVE OVER 75% 



Mil 
loner Rtcnarger 

• Replacemefri WW 

• Insnuclions 

MORACK 

INCORPORATED Order or Information 
giKWrndscOr ee (800) 837-9696 
Paios nils il 5M6S a; f a\ (70S ) 598-9203 



CANON* COPIERS 

pc n a>«. to M io. s, a 

LASER PRINTERS 

ismjsi 1 Listipt ■ Aaj 
CHS Cm-or toem* 

JOSS*. 



INSTRUCTIONAL VIDEO 

Snawi 0>u->i*tid*y cHUk-img 



$45.00 



As Seen in 





1 



U^IpSlLlcliC 3 

SS^llaaiBiKge 



Use 

Zip Codes 

When Answering 



Ads 



124 



POPULAR MECHANICS e JUNE 1991 



aterial 



CLASSIFIED 

ADVERTISEMENTS 




Dorothy Nolan. Classified Manager Karen O'Rourke, Asst. Classified Manager 

Rate: $9.45 per word payable in advance each insertion. Minimum insertion ten words. 
Bold face capitalized words — $1 .00 per word additional (First word set in Bold Face at no extra charge, Zip Code Free.) Centered Headlines (5 Words or Less) 
in All Bold-Face Letters — $50.00. Screening — $50.00. The next available issue to place an advertisement in America's No. 1 Classified Section is AUGUST. 
The closing is JUNE 5th. Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 
10019. Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers who use post office 
box addresses for their convenience in handling your order. Popular Mechanics maintains a register of such mail-order advertisers containing their complete 
names and street addresses. Advertisers using P.O. Box number must furnish complete name and street address for our records. To avoid delay in the 
publication of your ad, please send samples and descriptive materials with your request if your ad does not state clearly what is being offered. 



PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM. 
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM. 



PUBLISHER'S MART 
BOOKS * PUBLICATIONS 



HOW TO FIX YOUR COWER. Veteran reveals all Save $$$ 
$12.95. B Shultz. P.O. Box 4637. Ml Penn. PA 19606 



62 MAGAZINE Subscriptions Free, Report $3.00 TJS 
Marketing. P.O. Box 5102. Grand Island. NE 68802-5102 



MINE PRECIOUS GEMSI Rubies. Sapphires Booklet re- 
veals locations, tips, techniques. $6.00. Sarten. 9900 Bay 
Vista Estates, Orlando. FL 32819. 



MANUSCRIPTS Wanted, all types Publisher with 70-year 
tradition 1-800-695-9599 



PICK LOCKS, REKEY LOCKS, illustrated manual shows 
how. Send $10 00 today to: Locksmith Training Institute, 
Box 31293. Phoenix, AZ 85046-1293. 



"SHARPENERS REPORT Monthly Newsletter. Valuable 
Tips — Sources — Buy/Sell Used Equipment. Free Brochure. 
Skog Company. Dept. PM6, P.O. Box 22S59, Minneapolis. 
MN 55422 



WOMEN needn't be your problem. Bold booklet explains. 
Information: Send name/ address to: Understand. P.O Box 
702, Saginaw, Ml 48603 



ENJOY TASTY SOUTHERN COOKING. REAL DOWN 
HOME COOKBOOK PREPARED BY SOUTHERN COOK. 
SEND $7.95 TO: RB PUBLICATIONS. 411 S. 4TH AVE., 
PARAGOULD, AR 72450. MONEY BACK GUARANTEE. 



INFORMATIVE BOOKLET ON CLOCKS $5.00 Clocks. 
1124R High St.. Racine, Wl 53402 



MUSCLE BUILDING EXERCISES. 20 time proven exer- 
cises Weight training to build SIZE, STRENGTH. ENDUR- 
ANCE. $9 00 Pheonix Enterprises. 16000 Glen Una Dr.. Los 
Gatos. CA 95030 



ASBESTOS? How to reduce your risk. Pamphlet. Limited 
offer. $7.50. F O R. Enterprise, P.O. Box 157. Tiffin, OH 44883 



"THE Cost of living and How to get a good paying Job," 
Cassette $12.95. Ackerman Productions. P.O. Box 1140, El 
Cajon. California 92022. 



PUBLISH Your Book! Join our successful authors. All 
subjects invited. Publicity, advertising, beautiful books 
Send for fact-filled booklet and free manuscript report. 
Carlton Press. Dept. PMS. 11 West 32 Street, New York 
10001 



THE ART OF 
YELLOW PAGES ADVERTISING 
MAKE YOUR ADVERTISING DOLLAR MORE PROFIT- 
ABLE A retired. 30 year. YP salesman offers complete how to 
manual for new or established businesses. Should I adver- 
tise? What size advertisement? Ad design and placement 
Negotiating error adjustments and much more. Satisfaction 
or MB Send $19 95 plus $2.00 SH to: Where the Eye Stops. 
703 South Broadway, Suite 49A, Denver. CO 80209 



ASSEMBLE products for others in your home. Excellent 
pay. Information booklet $12.95. F.T.W Enterprises, P.O. 
Box 673483, Marietta, GA 30067. 



FREE CABLE TV and ELECTRICITY? 4 "DETAILED" 

plans that show how people easily steal prime cable and 
electricity with no special tools or knowledge! Send $10 00. 
INFORMATION FACTORY, 2 Marlin. Baytown, TX 77520 



FUEL FROM WATER Energy independence with hydro- 
| gen. Amazing free report. Merit. Box 5363, Louisville, KY 
| 40205 



| ACCOMPLISH anything you want? Exciting booklet shows 
the key to achieve success! $5.00: Lintel-2PM, 50 East 
Shuman, Suite 200, Naperville, IL 60563 



MORTGAGE REDUCTION SECRETS! Save up to 
$100,000. $10.00 Hampton Financial Planning. P.O. Box 
6708. Chicago. IL 60680 



WILL KIT - Put your wishes in writing. Valid 50 states, 32 
page guide and forms. $8.95 BarBobco, Dept. PM. 1250 
VanCortland Street, Schenectady, N Y. 12303. N Y. residents 
add local sales tax. 



FREE FLAG with THE HIGHWAY GOURMET, a funny book 
$6.95 (includes S&H). Ellicott Books. 10545-C San Pablo 
Avenue. El Cerrito. CA 94530 



DISPLAY American flag properly! Six page report tells how. 
$5 Bodega Lane, POB 751209, Petaluma, CA 94975 



JOB rut"? Need help? "The Career Change Guide' can 
change that $4 50 The Mark M Group. 610 Main. Salem. 
NY 12865 



$200,000 OF GOVERNMENT BENEFITS, low-interest 
loans, grants, inexpensive land Revealing booklet $3.00. 
Prism Publishing. 422 Elmwood. Suite 22, Dept B, Lansing, 
Ml 48917. 



SAVE UP TO 50% ON PRESCRIPTION DRUGSI How and 

where to order medications by mail. Send $10. McDavid 
Publications. Suite 272, P.O Box 4100, Del Mar, California 
92014 



NEW publication tells you HOW TO GET $10,000 IN 
SCHOLARSHIPS. GRANTS, AND LOANS. For undergradu- 
ates, graduates, high school juniors/seniors in all areas of 
j study. Publication provides easy-to-follow, step-by-step, il- 
| lustrated directions on how to apply and receive money for 
college! Send $10 for publication to ETP, College Station. 
WA 99165-2333 



CATALOGS 



51,000 Catalogs Listed. Sources for Anything! $5.95. 
Directory, Box 92452N. Atlanta, Georgia 30314 



CASSETTE CATALOG Two stamps. S. Givman. Box 
268123. Chicago. IL 60626 



ORIGINAL BRIGG'S & STRATTON service and repair 
manual for single cylinder 4-cycle engines $13.95. R&H 
Service, P.O. Box 672, Buford, GA 30518 



THOROUGHBRED RACE HORSES - All the information 
you need on Handicapping. Training. Buying. Breeding 
Complete information on riding gear, saddles to lodhpurs. 
Catalogs listings and video tapes all compiled. Send $10.00 
M O to: Rue Publications Inc . Post Office Box 246. 
Philadelphia. PA 19105 New Books, Catalogs And Listings 
Each Week! 



COMPOSITE MATERIALS - Epoxy. Kevlar. Graphite. 
Foam, Vacuum Bagging. Much More! COMPOSITE INFOR- 
MATION PACKET $2. Alexander's, P.O. Box 909. Griffin. GA 
30224. 



INTERESTED 
IN CLASSIFIED ADVERTISING? 
READ POPULAR MECHANICS Latest Edition of "TIPS ON 
HOW TO MAKE MONEY THROUGH CLASSIFIED ADVER- 
TISING". This Informative 24-Page Booklet Will Show You 
The Do's And Don'ts of Classified Advertising And How You 
Can Make It Work For You. So Order Today. Only $1 00 Plus 
You'll Receive A $2.00 Coupon Refundable With Your First 
Order. Send To: POPULAR MECHANICS CLASSIFIED, Dept. 
SG, 250 W. 55th Street. New York, NY 10019 



POETRY 



POETRY Published. No gimmicks Send stamped enve- 
lope for guidelines. Quill Books, Box 3109-M, Harlingen, TX 
78551-3109. 



AUTOMOBILES 



VAPOR Carburetor Triples MPG, Free Information. H&A. 
R2 PV, Bowling Green. MO 63334 

$225 DAILY "CHROME PLATING" Auto Parts. Motorcy- 
cles, inexpensive, easy. (Free) information: Chrome Finish. 
Box 2285. Waldorf, Maryland 20604 

RUN VEHICLES ON WOOD OR COAL Plans $29 95 send 
to: Affordable Driving. P.O. Box 1074. Bella Vista. CA 96008 

PRACTICAL FUEL SAVING for carburetors and Fuel 
Injection. Free Details. Eagle Research Inc. 1 -800-663-4758. 
1-604-424-5402 



SAVE 50% on Auto Insurance Legal Anywhere USA. Patel, 
Route 2. Box 320PM. Camden. TN 38320 

AUTOMATIC FUEL CONTROL Adjusts The Carburator As 
You Drive. Better Mileage - Reduced Emissions. Cagle: 800- 
327-7501. 



SLICK 50, WE WILL BEAT ANY PRICE! 1-800-525-8624, 
DEALERS WANTED. Progressive Energy Corporation, 1410 
Grand Ave.. Suite A. San Marcos. CA 92069 FREE 
CATALOG 



DRUG RAID SEIZURES: Buy Dirt Cheap! Cars. Trucks, 
Boats, Computers. Seizures. Box 4309-AT, West Covina, CA 
91791. 



LOCATE PARTS FAST! COMPUMARKET searches na- 
tional multimillion part database for pennies (800)359-8131. 

STOP! DONT BUY A USED CAR WITHOUT READING 
"HOW TO INSPECT A USED CAR!" ONLY $2.95 PPD. RUSH 
CHECK OR MONEY ORDER TO: MARLYNN, P.O. BOX 68, 
PHOENIX, NEW YORK 13135 

GOVERNMENT SEIZED Vehicles from $100. Fords Mer- 
cedes. Corvettes. Chevys. Surplus. Buyers Guide. (1) 805- 
962-8000 Ext. S-20024 

THEFT-PROOF your car. Reliable. Low-cost. Simple! 
Complete Instructions. $4.00 KT, P.O. Box 311012. 
Newington. CT 06131-1012 

SAVE GAS! Government tested proven products for Fuel 
Injection and Carburetors. Free Details. Carb-Tech 
1(800)667-1192. 1(604)489-5187. 

(Continued on next page) 
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AUTOMOBILES 

(Continued from preceding page) 

THEFT PROTECTOR GUARANTEED $35 Eleclronic Lock- 
out. Menwall. Box 130822, Houston, Texas 77219 



STOP AUTO THEFT! EFFECTIVELY, INEXPENSIVELY. 
SEND $2.95 FOR DETAILED PLANS. AUTOEUTE, POB 
3164, CROFTON. MD 21114 



CARLISLE All Truck Nationals. All trucks all types wel- 
come. Flea market, truck corral, show and give-away. June 
21-23. Carlisle Pennsylvania Fairgrounds. Win a 1991 Chevy 
S-10 EL pick-up. See monster truck demonstrations, enter- 
tainment throughout the day Info. 717-243-7855. Carlisle 
Productions. 1000 Bryn Mawr Rd „ Carlisle, PA 17013. 



IS IT True Jeeps For Under $200 Through The Govern- 
ment? Facts 504-649-5745 Ext S-5038 



DIAGNOSE Automotive troubles by symptom Booklet by 
master certified instructor $8.60 Baird Information 
Services. Box 174, Lawrenceville. GA 30246 



TEFLON It (PTFE) OIL FORTIFICATION KIT. Reduce fric- 
tion; Increase performance, life. etc.. Clean, Simple. Effec- 
tive. Affordable. $6 00. LeBar TECHNOTICS 68 First Street. 
New Rochelle. NY 10801 



PICKUP TRUCK BED LIDS, tilt up. gas struts, lockable. 
California Concepts. 213-537-0161. 

LEARN how to buy used vehicles, what to look and listen 
for with 90 minute cassette tape featuring actual sounds of 
"bad engines" and other mechanical sounds. Tips on 
mechanics tricks, maintenance, horsepower, theory $9.75 
(includes 4 page guideline) Buying Used Vehicles Guide, 
P.O Box 118, Mt. Sinai. N Y. 11766-9998 



50% - 100% MPG INCREASE. Easy, inexpensive gas 
saving system. Manual/blueprints - $19 50: EcoTech. Box 8, 
Midlothian. TX 760650008 



UNIVERSAL socket trays Plastic interlocking and acces- 
sible with embossed numbers six through twenty four mm. 
injection molded for 3 s" or 1 ?" CHROME sockets deep well 
and standard two trays $21 50 Ppd (4-6 wks.) make checks 
payable to Kcocya's Dream. P.O. Box 11786. B'Ham., AL 
35202-1786 



BUILD from simple matenals phenomenal economy car- 
buretor Detailed plans, five versions. $20 00 Visa welcome. 
902-467-3577 Valley Microwave. Station B. Bear River. N.S. 
Canada BOS 1B0 



ELECTRIC VEHICLES 



ELECTRICKAR 50 mph Hybnd Plans $16. Info $2. Robert 
Bucy. Box 28794, Dallas, TX 75228 



30 MPH 2 SPEED Electric Bike Plans $12 00 Smiths, 658 
W. Willow. Enid, Okla 73701 



AUTO SUPPLIES & EQUIPMENT 



OCTANE BOOSTER Easily Made Cheap Local Suppliers 
FORMULA $5.00. Learning Center. Box 488. Peoria. AZ 
85380 



ALTERNATOR Generator Rebuilding Book. Price: 
Hedelund Engineering. 7505 Barkentine. Las Vegas, NV 
89128 



ENGINE OVERHAUL KITS: WHOLESALE CATALOG 

$2.00. Engine Service Group. Dept PM, Box 13053. Lansing. 
Ml 48901 



GENUINE FACTORY PARTS & ACCESSORIES "HONDA, 
MAZDA, ACURA, BMW, GENERAL MOTORS, FORD" Up to 

50% discount off retail. Manufacturer's Warranties Apply 
Call 1-800-628-0817 



MAGICAL CLEANING CLOTH 27-x20" Absorbent. Soft. 
Durable. $7 50 each 2/$11.00 Sample $3 00 Fran's. 110 
Butterfield Ave.. Watertown, 13601. 



CORVAIR PARTS over 8000 CORVAIR parts-400 page 
illustrated catalog $4 00 Clark s CORVAIR Parts, Inc.. Rt 2, 
Box PM Shelburne. MA 01370 (413) 625-9776 



AUTOMOBILE PARTS, New Fenders, Hoods, Bumpers 
etc. Save up to 50% Most Makes & Models 1-800-346-2257. 



TRUCKS. PARTS & SUPPLES 



TAILGATE - PROTECTOR, Folding, Reclining, Bench 
Seat. Easy build, inexpensive. Plans $5.50. D. Kalnbach. 
8270 Thornapple Lake Road. Nashville. Michigan 49073 



MOTORCYCLES, MOTORSCOOTERS & 
SUPPLES 



GO KARTS, Minibikes, ATV's Kits, Parts, Engines. Lowest 
Prices. Largest Selection 60 Page Catalog $3 00. 
Refundable. Karl World Dept C. 1488 Mentor Ave.. 
Painesville, Ohio 44077 
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/VIATtON, HANG GUDffJG 



DESIGN-Build Airplanes. Hang Gliders, Simplified publi- 
cations brochure $1 ,00 McCoy Aircraft. Suite 243. Box J. 
Manhattan Beach, CA 90266 



HOMEBUILT ROTORCRAFT Magazine plus Gyroplane. 
Helicopter, Pulsejet plans & manuals. Catalog & sample 
magazine - $5.00. RFI. 5555 Zuni SE. Suite 281-PM, 
Albuquerque. NM 87108 



FLY CHEAP - NO LICENSE Ultralight airplane plans. 
Brochure $5.00 Refundable. Simpsons. Rt. 1 Box 114, Fisk. 
MO 63940 



AIRBOATS. Hovercraft. Plans, Propellers. Engine. Catalog 
of Supplies. Helpful Hints. Drawings, $5.00. Sportscraft, Box 
640M, Meeker. Oklahoma 74855 



SPACE & ASTRONAUTS 



BOOMERANGS . . . DISCOVER HI-TECH RETURNS You 
Want! FREE Illustrated Catalog Amazing! BoomerangMan. 
1806-1 N 3rd.. Monroe. LA 71201-4222. 



HOVERCRAFT 



DEALERSHIP information $11. Kits. VW plans $52 
Neoteric. Terre-Haute. Indiana. 47807. (812) 234-1120. 



HOVERCRAFT plans. 3 to 160hp. Information. $5 (refund- 
able). Sevtec. Box 846. Monroe. WA 98272 



HOVERCRAFT Plans All Sizes. Catalog $1 00 Universal 
Hovercraft. Box 281. Cordova. Illinois 61242 



YOUR Complete Hovercraft Source Catalog $5.00. GPL, 
2859 Cormorant. Delray. FL 33444 



SCAT HOVERCRAFT at dealer liquidation prices Save 
thousands! Brand new. factory warranties. (803) 788-9351. 



CB S, RADIO & HAM EQUIPMENT 



LMR'S, THIS CLASSIFICATION, CATALOG, $2. RAYS, 
BOX 14862, FT. WORTH, TX 76117-0862 



SECRET CB manuals, modifications, accessories. Cata- 
log $2. Selman Enterprises, POB 8189. Corpus Christi. TX 
78468-8189. (512) 853-2935 



POLICE-FIRE SCANNERS. CB's. MARINE 2WAY. ANTEN- 
NAS. HPR, BOX 19224PM, DENVER, CO 80219 



DIRECTORIES: Secret Scanner Frequencies! Federal 
Agencies, etc. Big Catalog CRB. Box 56-PM. Commack. NY 

11725. 



CB MODIFICATIONS! Frequencies, sliders. FM. amplifiers, 
books, kits, repairs, high-performance accessories. Catalog 
$2 CBCI, Box 31500M. Phoenix, AZ 85046 



CB RADIO DX $1.00 DETAILS. CBR, BOX 212, ROCHELLE 
PARK. NJ 07662. 



COBRA 148GTL $168.95. Free List. Starcomm. Box 130, 
Cortaro. AZ 85652-0130. 



ELECTRONKS 



ELIMINATE PRANK PHONE CALLS! Know who's calling 
you ... Brochure $100. SURVEILLANCE catalog $5.00. 
EDE. POB 337. Buffalo. NY 14226. 



BUGGED? WIRETAPPED? Find out fast! Countermea- 
sures equipment catalog $1 Capri Electronics, Box 589P, 
Bayfield. CO 81 122 



LONG PLAY TAPE RECORDERS. 12 hours per cassette. 
Free Brochure. Productive Products, Box 930024. Norcross, 
Georgia 30093 



MINIATURE FM Transmitters! Tracking Transmitters! 
Voice Disguisers! Phone Devices! Detectors! Kits or Assem- 
bled! Catalog $2.00 XANDI Electronics. Box 25647. Dept. 
28X, Tempe. AZ 85285-5647. 



ROBOTICS! ENGINES! INVENTIONS! Electronic Muscle 
Wires contract with surprising strength! Mondo-Tronics. 
2476-M Verna, San Leandro. CA 94577 



COMPUTERS & SOFTWARE 



PATRIOT missile PC simulation, demo $10. Bates 
Engineering, 2742 Swansboro, Placerville. CA 95667 



IBM COMPUTER Owners: Home software for $2.49 per 
program Don't miss out on Shareware, complete working 
programs For catalog send $1 00 to: Homeware. Box 317. 
Brazil. IN 47834. 



PC USERS. 10 MSDOS Utilities. $10. Specify format. KEP. 
Box 79911. Wawautosa, Wl 53226 



THIS IS A SCREENED AO! 

LET Your Advertisement Achieve The Same Effect! For An 
Additional $50.00 Per Advertisement You Can Order Our 
Screening Process Same Price Applies To All Advertise- 
ments No Matter What Size, Small Or Large For More 
Information Call POPULAR MECHANICS CLASSIFIED— 
1-212-649-3167. 



SATELLITE - TV 



FREE Catalog - Lowest prices world wide. SKYV1SION, 
2017 Collegeway. Fergus Falls. MN 56537. (800)334-6455. 



FREE DETAILS! INSTALL IT YOURSELF! Complete sys- 
tems, upgrades. Orbitek Satellite Communications, Box 264- 
M6, Bohemia, New York 11716-0264. (516) 589-1292. 



VIDEOCIPHER: Build Your Own Low Cost Videocipher II 
Operates Without Subscription. Kit includes Simple Instruc- 
tions. Parts List & Circuit Board Only $55.00 Completed Unit 
$349.00. (US) Cheque. MO— To: CA. Comeau, Box 1327. 
Halifax, NS, Canada B3K 5H4 



SATELLITE TELEVISION OESCR AMBLERS Complete de- 
tailed plans for home construction by anyone. $5.00. Jansen 
Electronics. P.O. Box 25161-A, Seattle. WA 98125 



TV, VIDEOS & VIDEO EQUIPMENT 

NOTICE: USE OF CERTAIN ITEMS IN THIS 
CLASSIFICATION REQUIRES STATION 
AUTHORIZATION. 



CABLE TV BOXES NEW EQUIPMENT 1 year warranty. 
Low-Fair price Free Brochure ACE Products, P O Box 582. 
Saco. ME 04072 1-800-234-0726 



CABLE TV CONVERTERS. Jerrold. Oak. Scientific. Atlan- 
tic. Zenith and Many Others. "New" MTS Stereo Add-On . . . 
Mute and Volume. Ideal for 400 & 450 Owners! Visa. MIC t 
Amex. 1-80O-826-7623. B&B Inc.. 4030 Beau-D-Rue Drive. 
Eagan. MN 55122 



CABLE TV CONVERTERS- DC SCRAMBLERS WHOLE- 
SALE CLUB! We Specialize In Dealer Sales! Our Low 10 Lot 
Prices: Jerrold 400 DRX3 DIC-$95. Zenith Z-Tac - $150. And 
Many Others . . . Video-Tech. 3702 S. Virginia St., #160-304, 
Reno, NV 89502 CALL TODAY! (800) 562-6884 VISA MC 
COO 



FREE CABLE ANO SATELLITE DESCRAMBLER PLANS. 

Send SASE. MJVP Industry, Box 531. Bronx. NY 10461-0208 



CABLE TV CONVERTERS AND DESCH AMBLERS BAR- 
GAIN HEADQUARTERS! Jerrold. Tocom. Zenith, Hamlin, 
Scientific Atlanta. Oak-M35B Only $60. Free Catalog! GCN, 
1032 Irving St., #109. SF, CA 94122. ORDER NOW) (800)327- 
6544 VISA MC COD 



CABLE TV DESCR AMBLERS Jerrold, Scientific Atlantic 
Low Prices 908-350-6138. A+ Cable. P.O Box 145. Whiting, 
NJ 08759 



PAY TV, WIRELESS AMD SATELLITE DESCRAMBUNG. 

All new 1991 Edition. Build yourself, tum-ons. bypasses. All 
systems. Includes Blackciphers doing B-MAC. VC II Plus. 
Orion. Only $14.95. Catalog $1. COD'S (716) 874-2088. 
Scrambling News. 1552X Hertel. Buffalo. NY 14216. 



CABLE TV EQUIPMENT 



CABLE TV SECRETS - the outlaw publication the cable 
companies tried to ban. HBO, Movie Channel. Showtime. 
Descramblers. Converters, etc Suppliers list included. 
$9.95. Cable Facts. Box 711-PM. Pataskala, Ohio 43062. 



CABLE TV DESCRAMBLERS Jerrold. Zenith. Scientific 
Atlanta, Hamlin Oak. We specialize in discounts on large 
quantities. Please have the make and model of the equip- 
ment used in your area when calling. Toll free 1-800-327- 
3407. For a free catalog write: K. D. Video. P.O. Box 29538, 
Minneapolis. MN 55429 



IMPOSSIBLE CABLE SYSTEMS) - Zenith PZ - New Pio- 
neer - Slarcom 6&7 - New generation TFd MODES and SB's 
. . plus all standard products. DEALERS ONLY. Quantity 
prices start at $25 EACH. Call 1-800-933-2242. 



CABLE CONVERTERS ALL MAJOR BRANDS Into + 
Orders 1-80O-782-O552. Freeway Inc. s.m.p.. P.O. 5036. 
Bumsville. MN 55337. 



ACTIVATE your Tocom or Zenith Decoder (Fully)! Test 
Chips $50.00! (213) 867-0081. 



(Continued on next page) 
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CABLE TV EQUPMENT 

SA85xx turn-on — $50. Carjons. Box 130. East Ellsworth. 
Wl 54010 



OE SCRAMBLERS, Converters. LOWEST PRICES, CNC 

Concepts Inc.. P.O. Box 34503. Minneapolis. MN 55434. 1- 
800-535-1843. 



CABLE CONVERTERS: Jerrold. Hamlin. Oak . LOWEST 
PRICES Wholesale only. Call or Write: ACTV. 917 H ill crest 
Avenue, Stuart. Florida 34994. 407-220-6841 



STARCOM 7 in Stock! $395 Oak Total Control De- 
scrambler With Remote $225 Also Sigma 550. Zenith, 
Hamlin, Scientific. Atlanta. Tocom. Free Catalog 1-800-688- 
8736. Cable City Supply. Visa/Mastercard. 



CAMPERS & TRACERS— KITS, PLANS 



BUIL0 YOUR OWN - Travel Trailer - Fifth Wheeler - 
Motor home - Camper - Pickup Cover - Plans - Patterns - Kits - 
Catalog $1. GLEN-L. 9152 Rosecrans. Box 1804/RV1. 
Bel If lower, CA 90706. 



172 TRAILER PLANS Motorcycle. Utility. Car, Construc- 
tion - Strong, Streamlined, easily built. Component Kits 
Catalog $4.00 (Refundable) Tag-Along. Box 15107. Salem. 
OR 97309 



BOATS, OUTBOARDS, TRAILERS, * 
KITS 



BOAT KITS - PLANS - PATTERNS - AMERICA'S LARG- 
EST COMPLETE LINE - 6770' - Powerboats - Sailboats - 
Trimarans - Dinghies - Houseboats - Hydroplanes - Tunnel- 
hulls - Duckboats - Canoes/Strippers - Kayaks - Dories - 
DISCOVER no dryrot epoxy boatbuilding - HUGE ILLUS- 
TRATED CATALOG $3.00 (Airmail $5.00). includes Free 
Epoxy Fiberglass. Supplies Catalog - Book "Amateur Boat- 
building". $6.00 - CLARKCRAFT, 16-P Aqualane. 
Tonawanda. NY 14150 



BOAT PLANS - PATTERNS - KITS -Unsurpassed selection 
- 7755' - Hydroplanes - Canoes - Kayaks - Rowboats - 
Duckboats - Dories - Bassboats - Sailboats - Houseboats - 
Quick/simple Stitcnenglue. Tremendous savings! 168-page 
DESIGN BOOK - $4.00 AIRMAIL Includes Free "Boatbuild- 
ing Supplies" catalog. GLEN-L 9152 Rosecrans. Box 1804/ 
PM1F, Bellflower. CA 90706. 213/630-6258 



BOATS. BASS BUGGY, 3-7 foot, OR PARTY DECK 

8x16 foot. Transportable Inside Pickup Bed. Plans $10.00 
each SDF Concepts, 11 140 Westheimer, Suite 110. Houston 
TX 77042 



EVMRUDES — NEW 1989 Bargains - Top Brands ... all 
sizes . . . $2.00 handling . . . Scott McCuiioch parts . . 
Etoctra Marine. 610 Merrick Road, Lynbrook, New York 
11563 



ELECTRIC TROLLING MOTOR PARTS & SERVICE Fac- 
tory Authorized Minn Kota Motorguide Pflueger Ram Shake- 
speare. Service Center Unlimited Inc.. 1440 Holland Road. 
Suffolk, VA 23434. 1-800*28-8161 24 Hr. turnaround. 



LAWN MOWER ENGINE OUTBOARD MOTOR. Plans 
$10.00 SDF CONCEPTS, 11140 Westheimer. Suite 110. 
Houston, TX 77042 



BUILD $100 SAILBOAT Complete 46 Page Book Illustra- 
tions/Directions $12. C Bonner, 5129 Ridgegate, Fair Oaks, 
CA 95628 



WATER SPORTS If you enioy boating and swimming, 
build your own Sub-plane This apparatus provides hours of 
underwater excitement Send $20 for plans and instructions 
to: Sub-plane. PO Box 24, Berrysburg, Penna 17005 



CAMPIMG EQUPMENT A TENTS 



FREE CAMPING Volunteer Positions Nationwide Address 
Listing $5.00. D. Codding. 33440 C.R. 468. Leesburg. Fla. 
34748 



ATHLETIC EQUIPMENT AND BODY 
BULDMG COURSES 



HEALTH FOODS - Natural. Organic. "24HR. Time Re- 
leased" Vitamins. Minerals. Nutrients. Catalog $3.00. Jiffy 
Supply. 27 Rosewood Road. Edison, New Jersey 08817. 



GUNS, DECOYS, HUNTING 



COMPUTER Program for shotshell reloading, computes 
cost and more. IBM compatible. $5.00. A C P, P.O. Box 2005. 
Northlake. IL 60164. 



TOOLS FOR SALE 



BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar- 
anteed. Catalog $1.00 (Refundable). Camelot. Dept 44. Box 
65. Bristol. Wisconsin 531 04 



MACHNERY, TOOLS & SUPPLES 



BANDSAW BLADES, Any Size Free literature King Saw. 
6541 Tidewater Drive. Norfolk. Virginia 23509 



STEEL Aluminum. Brass — Sheet. Bar. Shop Supplies. 
Plans. Write: CEI. RR1. Box 163. Cameron, IL 61423. 



4' METAL Cutting Lathe $118.25 Taig. 15048 Proctor, 
Industry, CA 91746 



SMALL FOUNDRY Furnaces. Supplies Free literature 
Pyramid Products. 3736 South 7th Avenue, Phoenix, Arizona 
85041 



LATHES-INDUSTRIAL/HOBBY FROM $345.00, METALS, 
SUPPLIES, LARGE CATALOG $2.00. CAMPBELL TOOLS 
35TH YEAR, 2100-0 SELMA RD.. SPRINGFIELD, OHIO 
45505. 1-513-322-8562. 



LUMBERJACK chain saw sawmills- power-feed Brown 
Engineering. Box 40, West Point. CA 95255 



EMCO Mai er Compact 5' Lathe Package. Catalog $1 .00. 
Blue Ridge. P O Box 536-V. Hurricane. WV 25526 (304) 562- 
3538 



HOBBYISTS improve your LATHE with the ultimate tool- 
post system! KRF. Box 783C. SI Joseph, Ml 49085. 616-429- 
7050 



WELDING, SOLDER IMG, PLAT1MG 



FREE CATALOG! Famous brand welders, accessories 
and safety equipment Weldco, 1151 Findley Street. 
Cincinnati. Ohio 45214. 1-800-733-5840 



WELD ALUMINUM with PROPANE TORCH Simple Meth- 
od. Special Rods, Instructions $13.00. Ameri-Tech. Box 
7120. Delray Beach. Fla. 33484 



HYDROGEN WELDING— REVOLUTIONARY DESIGN, 
PLANS— KITS, Box 5094, Long Beach. CA 90805. 



ENERGY SAVING 



FREE ENERGY! Fuel-less Motors and Generators. H&A. 
REP. Bowling Green. MO 63334 



FAN blade angle gauge can eliminate ceiling tan WOB- 
BLE PROBLEMS! Plans $7 Cato Box 1065. Cumming.GA 
30130. 



ECONOMICAL SOLAR POOL HEATER EXTRACTS HEAT 
FROM ATTIC. Plans $10 95 Fanfare Computer Services. 
Box 1418. Melville. NY 11747 



FREE AIR CONDITIONING, plans $10 00. Action 
Engineenngs, P.O. Box 1707. Trujillo Alto. P R. 00760 



RECYCLE GRAY WATER. Bathtub drain water safely 
flushes toilets. Detailed schematics $5.95. Gray Water 
System, 20 Indian Valley Lane. Telford. PA 18969 



SWIMMING Pool Heater. Not Snorkel Burns Scrap Wood 
Simple Low Cost Efficient Illustrated Plans $9.95 H & H 
Innovations, Inc., Box 510094. Melbourne Beach, Fla. 32951- 
0094 



SOLAR & ALTERNATE ENERGY 



SOLAR pool heater or domestic water heater, build for 
$60 00. simple, effective, pool plans $6.90, domestic plans 
$5.90. Solar. 1807 Highway 104. Glenwood, MN 56334 



SOLAR ELECTRIC SYSTEMS! Panels. Equipment. Books. 
Free Catalog! SUN POWER - TEXAS, POB 2788. Freeport, 
Texas 77541. (409) 233-8350 



SOLAR Collectors. Hydroponic/Greenhouse Control. 
Send stamp 10909-PM Hayvenhurst. Granada Hills. CA 
91344 



SHALLOW Water Well Guide. $25 00 975 Melba Drive. 
Reno. Nevada 89503. 



WIND, HYDRO, SOLAR ELECTRIC Systems Composting 
Toilets Electric Tractors. Super-Efficient Lighting, Refriger- 
ators. Catalog $3. Windpower. Route 1 pm. Holton. KS 66436 
LOWEST PRICES! 



SOLAR PANEL easy to build step by step instructions. 
POOL HOME, SPA, GREENHOUSE. Save $ send $10 00 to: 
Suntech Research, Box 1383, Apache Junction. AZ 85217 



SAVE $100's! Solar Water Heater designed by Profession- 
al Engineer. Plans $14.95. WEB Enterprises, P.O. Box 121 16, 
Fort Pierce. Florida 34979-2116. 



INNOVATIVE SOLAR PRODUCTS. Patio Lights. Flash 
Lights, Auto and RV Vents. Auto chargers. Solar Panels. 
Clocks. Info $2. US. Tru-Energy, Box 971, Nobleton. Ontario 
Canada LOG 1N0. 



COMPREHENSIVE Alternate Energy Booklet The Energy 
Project Booklet, send $10.00 to: Triple R Co.. P.O. Box 7248, 
KCMO. 64113. 



OUR NEXT AVAILABLE ISSUE- 
AUGUST 1991 
ORDERS MUST BE RECEIVED BY 
JUNE 5th 
ON SALE DATE: JUNE 11th 



HOME CRAFTSMAN 



PVC PIPE - SHOP EQUIPMENT: BUILO YOUR OWN. Belt 
sander. scroll saw. and more. 17 Plans 106 page Manual: 
$19.95. NHU ENTERPRISE, Box 77-H. Otego. NY 13825 



NEW! BUILD AMAZING LIQUID PISTON ENGINE from 
pipe fittings Easy plans. Free information. ABCO. Box 306- 
M6. Seminary, MS 39479 



FULL-SIZE PROFESSIONAL PLANS Catalog $3.00. Over 
200 plans for building fine furniture. Furniture Designs. Inc., 
CP-91, 1827 Elmdale Ave.. Glenview, IL 60025. 



NEW LAWN FURNITURE DESIGNS Full size patterns, step 
by step pictorial instructions and material list. Color catalog 
$2.00. Specialty Furniture Designs, PM-2, 797 W Remus. Mt 
Pleasant, Ml 48858. 517-772-6292 



ENVIRONMENTAL CRISIS Remove harmful asbestos 
from your home safely and with ease - send $12.50 to: Home 
Environment, P.O. Box 490525. Ft. Lauderdale, FL 33349 



ADIRONDACK Chairs— Easy Plans Include Chair. Love- 
seat, Chaise. Ottoman Complete $4 95 Powell. Box 8331, 
Jupiter. FL 33468-6331. 



CHILD-SAFE TODDLER BED inexpensive to build, easy to 
follow plans For info, send LSASE to: Toddler Bed. P.O. Box 
337, Wadsworth. Texas 77483*337 



EASY to Build Birdfeeder Plans $5.00. G.N M. CO.. P.O. 
Box 24812. Baltimore. MO 21220 



COMPUTER STATION, Entertainment Centers. Contem- 
porary Furniture Plans. Catalog $3.00. Meco Designs. Box 
22606. Tucson. AZ 85734 



WOOD, WOODWORKING 



CHILD'S FURNITURE "CAR" TOYBOX 32p Illustrated 
Plans, $17. Calico Productions, 909 E. Yorba Linda Blvd.. 
SteH. Placentia. CA 92670 



PLANS. BLUEPRINTS, PROJECTS 



ATTENTION HOUSE PAINTERS Roller Washer Plans 
$5.00, Kits $15.00. Cleans roller in minutes. Material list 
included. 503 6th St. NE, New Prague, Minnesota 56071 



BUILD Sauna for $800. Plans $14.95. Tammaru Saunas, 
14517 Triskett, Cleveland, Ohio 44111 



UNIQUE fold out desk plans and instructions. Requires 
only basic tools. $3.00 SASE: Michael McCarthy, 2966 
Diamond Street. Box 108C. San Francisco. CA 94131 

CHILDREN'S WOOD PICNIC TABLE. 4 L x 20 H Easily 
Seats Six. Economical. Instructions $5.00. Appearance 
Extra. Box 33099. Cleveland. Ohio 44133 



LANDS AILER PLANS - $1 5. See Advertisement In Popular 
Science American Sand Yacht. 7184 Hwy. 101 , Yachats. OR 
97498 



CHARMING 12x16 Bam Style Storage Building with 
Gambrel Roof and loft. For plans, material list, easy instruc- 
tions. Send $14.95 to: BYOS Plans. Box 424. Maize. KS 
67101 



ATTRACTIVE 26' x 26' two car garage plan, includes 
material list $8.00. L. Christman. Box 81. Sadsburyville. PA 
19369 



BAR - B - QUE - SMOKER Complete Plans and illustra- 
tions $10.00. G. Enterprises. Rt 1 Box 181. Levelland. TX 
79336 

(Continued on next page) 
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PLANS. BLUEPRINTS. PROJECTS 

(Cwilkimd from preceding peje) 

BUILD your own lawn furniture, picnic table, swing set. 
Easy! For information send $1 to: C. Enterprises, 1619 South 
Hood St.. Rockport, TX 78382 



SUMMER HOME via easy-to-prefab parts. Plans and in- 
structions $10. Thomclifl, Box 549, Kimberton, PA 19442 



ORGANTZE telephone books, catalogs other bulky books 
with my ADJUSTABLE BOOK RACK plans $5.00. Richards 
Woods, 1220 NW 34, Oklahoma City, OK 731 18 



MAKE ROPE CARGO NETS, jungle jlms. trellises, and 
canapes. Check or money order $4.50 for booklet #201 to: 
C & P Publishing, Box 471, Camden. DE 19934 



CUSTOM VIDEO GAME Case Plans $10.00. Holds Popular 
Models. Specify Unit Type. KJ. Ziegman. Box 912. Ef/ria, OH 
44036 



CLOSETS Over 30 Designs and Information $8 95. Closet, 
Box 50742, Indianapolis, IN 46250 



BOAT OWNERS - SAVED 12 great money saving projects. 
Plans $6.00. Kin P.O. Box 2452, Jensen Beach. FL 34958 



20X24 1 V4 Story Expandable House. Basic Block Drawings 
$2.00. or $1 .00 w/SASE. PM6 Box 51 33, Syracuse. NY 1 3220- 
5133 



PLAN OF THE MONTH -Thanks- Your Response Has Been 
Fantastic. My Unique 1 And 2 Wood Furniture Plans Are A 
Big Hit. WOULD YOU LIKE TO BUILD THEM FOR PROFIT! 
GO AHEADI Because You Requested It Just Send $2.00 
(Deductable) And SASE For A List. The Plans Are $6.00 Each 
Or 12 For $25.00. Payable To: D. Patterson, 10387 Friars Rd. 
#302, San Diego, CA 92120. 



PROFITABLE OPPORTUNITY make Willow Rockers, 4 
inch sq. seat. 10 inch back. $30.00 Package includes 
Blueprints, Rocker and Instructions. 5 chair minimum for 
Rockers orders only at $10.00 each. CD Hobbies, P.O. Box 
9874, Fargo. N O. 58103 



WELL Houses 2 styles $3.25 and SHEDS 3 styles $5.00 
plans and materials list. U-Build-lt. P.O. Box 304, East 
Woodstock. CT 06244-0304 



BEAUTIFUL Redwood Hot Tub. Detailed Plans and In- 
structions. Send $14.95 to: Hot Tubs, Box 43588, Phoenix, 
AZ 85080 



BBO SMOKER PLANS Enjoy tasty smoked meats. Send 
$8.00. P.O. Box 2494. Brandon. Florida 33509 



GOLD seeking robot. Searches for treasure night and day! 
Build for under $300. Complete plans. Send $20 to: 
Goldbug. Box 317, Woods Cross. UT 84087 



ALUMINUM CAN SMASHER Build cheap with junkyard 
parts. Smash 2000 per hour for 12c electricity. Plans $9.95. 
Ideas. Box PM311, Greenville. ILL 62246 



WORK bench billet frame 2- 4"s plan send $4.50 to: 
David's Projects, 8 College Ave., Corning, N.Y. 14830 



ANTI-SPILL FUNNEL prevents overfilling of Liquid chemi- 
cals to Gasoline. From Kitchen to Garage. For plans, $10.00. 
Rapp, Box 247, Brant Lake. N.Y. 12815 



POR THE HOME 



HOMEOWNERS! Reduce your mortgage with principal 
pay down. Our personalized schedules make it easy. For 
details write: Interest Alternatives, P.O. Box 6727, 
Bakersfield, CA 93386. 



SIMPLE device to park car in garage without hitting wall. 
$4.00 for material list and instructions. Garage Stopper. 
92SV 2 Parkview, New Iberia, LA 70560 



HIRING A Contractor? Save Money, Headaches. Complete 
Information $3.00. Alert. P.O. Box 36210. San Jose. CA 951 58 



BEAT THE HEAT Skylight screen filters sunlight, reduces 
heat and colorfade Send $2.95 for plans. Shadecrafters, 
1500 Seville Road 606-283, Daytona Beach, Florida 32114 



HOME BULDMG * REMODELING 



"STRETCH IT' a carpet tool that stretches carpet so well it 
seems like magic! Order today and also receive a FREE 
illustrated do-it-yourself manual! Call 24 hours 1-800-626- 
9549 Visa/Mastercard accepted $39.95 Plus S/H. 
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BEST KEPT SECRETS IN HOME CONSTRUCTION Our 

Booklet/Worksheets show how to save $1 .000 s on construc- 
tion and $100's every year on heating/cooling. Layouts of 
America's 10 most popular homes: cost analysis and more, 
$9.95. Blueprints available. Glen-Tech, 301 Union Avenue 
Box 314. Altoona. PA 16602 



CURE septic-drainfield problems without replacing. In- 
structions $19.95. Rapidrain, P.O. Box 33654. Minneapolis, 
MN 55433-0654 



DESIGN and build your custom home or cabin. A-Frame, 
Ranch, etc. Unique rigid wood frame system. Exposed 
beams, vaulted ceilings, energy efficient, exceeds coastal 
codes, two man assembly. Step by step foundation to final 
80 page manual, drawings, documents, specifications. 
$26.50. P.O. Box 895309, Leesburg, FL 34789 



PLASTICS 



RUBBER compounds, techniques Make masks, molds, 
toys, parts. Catalog. $1.00: Handmade. Box 1671 3(M6), 
Memphis. TN 381864713. 



CASTOUTE Liquid Plastics Crystal clear, colors. For 
casting, embedding, coating, fiberglassing, repairing and 
reproducing with our Mold Making Supplies. Catalog $2.00. 
CASTOUTE, Dept. 91G/PM, 4915 Dean, Woodstock, IL 
60098 



MOLDING, casting. Make gifts, toys, lures. Creations, Box 
316. Dunellen, NJ 08812.(908) 752-0653. 



AH CONDOTJONkNG & HEATING 



SAVE Money - Homeowner - Air-Conditioning Repair 
Guide - Guaranteed - Free Details. Total Home Publications. 
Dept: M, 1709 Norden Rd Rlverdale. GA 30296-2545 



SAVE $ $ $ More cooling for less money. Boost central air 
efficiency. Quick installation. Plans $9.95, Unit $34.95. BB 
Technology, Box 552, Owasso, OK 74055 



DO IT YOURSELF 



BOTTLE cutting, enjoyable, practical, free brochure. 
Ephrem's Bottle Works, Box 210, Cataract, Wl 54620 



CHILDREN'S wooden activity centre. Fully illustrated de- 
tailed plans $15.95. LM.S. Graham Enterprises, 8 Perth 
Street, Brampton, Ontario Canada L6Z 4P3 



IN-GROUND SWIMMING POOL KITS including 1 horse- 
power pump and filter. Lifetime Warranty, from $1 ,895.00. 
501-753-6946 collect. 



DO YOURSELF A Favor. Helpful Hints Manual $6.95. Rose 
Ann, P.O. Box 679, Largo. Florida 34649 



ARROWHEAD Making. VHS $29.95. S/H $3.50. Commons, 
Box 5012-M, Central Point. OR 97502. 



ELECTROPLATING Textbook. Electroplate Metallicsr 
Non-metallics. $14.95. Details Free. Tropix, Palm Bay, FL 
32906-0095 



REPAIR Textured Ceilings and Walls THE SPOTTER 
$19.95 Air Compressor or Tank Required ROW Marketing. 
1141 Meadow Creek Circle South *2148. Irving. Texas 75038 



73,560 CATALOGS DIRECTORY. Sources For Everything! 
Listed and Described! $6.95: CATALOGS, Box 14107AA. 
Jackson, MS 39236. 



SAVE! Install your own central heat/air system. Complete, 
detailed guide. $11.95. Airpro. P.O. Box 124, Copperhill, 
Tennessee 37317 



POOLS inground for LESS than $1,800.00 $29.95 for 
plans. Pool King, 5500 Steubenvllle Pike, McKees Rocks, PA 
15136 



FLAT ROOFS - SAVE 70% Any size. Easy, safe, foolproof 
method proven 22 years. Details: ROOFS, P.O. Box 2784PM, 
Bethlehem, PA 18001-2784. 



$100.00 DAILY Repairing Maior Appliances. Video Course 
used i n VOCTech Schools Nationwide now available i -800- 
256-TAPE. 



CONSERVE Water Plans. Material List. $12.00. Water 
Recovery System. P O 19355, Minneapolis, MN 55419. 



KITCHEN SCRAPS TO GARDEN GOLD. Build this unique 
composter. designed to collect and maintain moisture. 
Large 27 cubic feet volume is suitable for balcony or 
backyard. Follow plans and instructions, use simple tools. 
Send $9.00 to: Stangl Assembly Systems Inc., 8-25 Groff 
Place, Kitchener, Ontario N2E 2L6 



BELT BUCKLES for coins, stones, jewelry mountings, cut 
stones, clock works. Wholesale catalog 25*. Eloxite, Box 
729, Wheatland. Wyoming 82201. 



SWIMMING/DRINKING WATER SECRETS Manual Health/ 
wallet relief - $15.00: EcoTech. Box 8, Midlothian, TX 76065- 
0008 



SYNTHETIC FLAGSTONE - Manufacturing/Installation 
manual $15. TEK-ll. 15203 Catalpa, Scottsdale, AZ 85268 



ARTS, CRAFTS. SUPPLES 



"GETTING Started in Stained Glass." $1.00 Whittemore, 
Box 206ST, Hanover, Mass. 02339 



CLOCK movements, components, plans, epoxy, prints, 
door harp supplies, videos, stencils - over 1500 items! 
Wholesale catalog $3.00 (credited). Steebar, P.O. Box 463-P, 
Andover. NJ 07821-0463 



NEON ART Home Study Course FREE DETAILS. Hobby 
or Start Business Neon, 522 Myrtle. PM61 . Arlington. Texas 
76018 



CLOCK WORKS, beading supplies, rockhound supplies, 
belt buckles, cut stones. Wholesale catalog 25c. Eloxite, Box 
729. Wheatland Wyoming 82201. 



CARTOOMNG, COMMERCIAL ARTS, 
SKNPAtNTMG 



LEARN Sign Painting, Pin Striping. Free Catalogue. 
Kaufmann Supply, Centertown, MO 65023 



MODELS, MODELS SUPPLES 



LIVE STEAM MODELS) 100-KJTS, ASSEMBLED, ACCES- 
SORIES, PARTS. LARGE DISCOUNTS. Stunning Colored 
Catalog $5.95 Refundable. Diamond Enterprises & Book 
Publishers. Dept. PMN. Box 537. Alexandria Bay. NY 13607 
Phone: (613)-475-1771 



AUTO Miniatures, "Live'' Steam Models & More! Catalogs 
$3. Automobilia. 44 Glendale Road. #PM. Park Ridge. NJ 
07656 



OPERATION DESERT AIRCRAFT model making manual 
for military and civilian aircraft. Information $200. T.N. 
Aviation. P O Box 508. Vineland. Ontario. Canada LOR 2C0 



MODEL TRACTOR MAKING Plus One Plan $4.00. Piatt, 
403 W. 6th, Mankato. MN 56001 



TOYS, GAMES, KITES, PUZZLES, 
NOVELTIES 



KIDS PLAYARMS, build rugged. Realistic, non-firing toy 
guns from hardware store bought parts. Plans for making 
M-16's. M-60's, SA-80 and RPG's. Send $10.00 for set. All 
have been kid tested. GRD. Box 319, Bolton. Ontario. 
Canada L7E 5T3. 



CONTESTS 



YOU CAN WIN $25,000.00 CASH!!! 

PLAY The $25,000.00 Trivia Quiz! Call Now! 1-900-786- 
9991 $5/mln. 



MAGK TRICKS. JOKES. 
VENTREOQUSM 



VENTRILOQUIST Supplies. Instruction. Information 
FREEI Dummy Catalog $2.00. Maher. Box 420-PM. Littleton, 
Colorado 80160. 



FREEI World's Leading Novelty Catalog. 1600 Jokes. 
Tricks. Science. Sports. Hobbies. Johnson-Smith. F-01. 
Bradenton. FL 34206-5500 



KIDS! Gravity Pipe appears to DEFY GRAVITY! Amazing, 
educational. Send $3. K. Jordan. 328 Green, Dept. PM1, 
Penns Grove, NJ 08069 



HOBBIES & COLLECTIONS 



MILITARY Medals Catalogue $1 .00. Subscription Yearly 
$8.00. Vemon. Box 1560PM, Wildomar, CA 92395-1560. 



FLAGS 



FLAG CATALOG - U.S., historical, international, accesso- 
ries. $1 .00 shipping. Browse n' Buy. Box 504-M6, Bohemia. 
NY 11716C504. 



DECALS, EMBLEMS. PATCHES 



CUSTOM EMBROIDERED EMBLEMS, PINS. DECALS. 

Free Catalog/Quotes. Rush Sketch. Stadri, 57 Leroy St., 
N.Y.C. 10014. (212) 929-2293 

(Continued on next page) 



DECALS, EMBLEMS, fHTOCS 

OPERATION DESERT STORM Embroidered Patches: 3V 
x 2W U.S. Flag $2 95 3" x 4'/4" Theatre of Operation $3.95. 
Add $1.00 S&H per order. Tactical Systems, P.O. Box 
801203, Houston, TX 77280-1203. (713) 460-2808. 



ANTIQUES, MUCfcMBMN GOODS & 
CURIOS 



FREE List to Serious Collectors. 300,000 Indian Artifacts, 
Spears. Pots. 50,000 Minerals And Fossils. Caddo Trading. 
Box 669, Murfreesboro. Arkansas 71958 



STAMP COLLECTING 



FREE sample plus catalog. Jefferies, 3480 Middlebelt. 
West Bloomfield, Ml 48323 



FREE Gift With First Purchase. U.S. Approvals And Want 
List Service. 20c for handling. The Stamp Boutique, P.O. 
Box 456, Madison, N J 07940 



50 DIFFERENT Old U S between 1 861 and 1 939 - $1 .00. Ed 
Roush, Box 3734, Mansfield. Ohio 44907. 



OLD U.S. stamps on approval. Sherman, Box 15355E. 
Philadelphia, PA 19111 



"INVERTED ERROR" + 100 Different United States. 50c 
with approvals. Luray. P.O. Box 7088, Silver Spring, MO 
20907 



FREE Giant Bargain Stamp Catalog. Full Of All The Latest 
Offerings On Worldwide Stamps, Accessories And Supplies, 
Baseball Cards, Postcards And Banknotes. Plus You'll Re- 
ceive Stamps On Approval. Buy Only What You Like. Return 
Balance. Satisfaction Guaranteed. Jamestown Stamp 
Company, Inc., Dep t. E61PM, Jamestown. NY 14701-0019 



250 different worldwide $1.50 with approvals ANP, Box 
160630, Cupertino, CA 95016 



LIQUIDATING Tremendous Old Accumulation. Bargain 
Lists Free. Alatalo. Maynard, MA 01754 



STAMP COLLECTING AND INVESTING ! Valuable booklet, 
$3.00. Clarion, Box 888, Medford. MA 02155. 



ONE! Two! Three! Cent Stamp Approvals. Regardless 
Catalog Kloster, 4164 52nd St., San Diego. CA 92105 



CC»NS, TOKENS, CURRENCY 



COIN Grab Bag. 10 Different $4.00. Buffalo, Liberty Nick- 
els, Indian, Wheat Pennys. Grady's. 355 Sheringham Ct , 
Roswell, GA 30076 



PLAYS. SONGS. MANUSCRIPTS 



$1,200.00 Cash Prize. Poems Wanted For New Songs - 
Recordings - Publishing. Broadway Music Productions, Box 
7438-PM, Sarasota. FL 34278. 



MUSIC INSTRUCTIONS & INSTRUMENTS 



VIOLIN, GUITAR, etc., making materials, accessories, 
books. Catalog. $1.00. International Luthiers Supply. Box 
580397. Tulsa, OK 74158 



ACCORDION Top Brands. Cordovox. Buy Direct Tremen- 
dous Discounts. Trades, accepted. Free brochure. PM, 
Accordion -O-Ram a, 16 West 19th Street, New York, NY 
10011. Phone 212-675-9089. 



ACCORDIONS, CONCERTINAS, Button boxes, new, used, 
repairs, trades, credit cards. Castiglione, Box 40S, Warren, 
Ml 48090. Catalogs 313-755-6050—800-325-1832 



GUITAR CORRESPONDENCE COURSE For information. 
23014 Quail Shute, Spring, Texas 77389 



PIANO Video Lessons. Free Information. P.O. Box 1561-B, 
Duluth. Georgia 30136. 



EDUCATION & INSTRUCTIONS 



INVESTIGATION CAREER. Quick home study. Become a 
professional. (800) 272-6680. 



NEON, Course With Free Video! Neonics. Box 4410, 
Arlington, Virginia 22204 



FREE CAREER GUIDE. Earn more money with Success 
Proven Correspondence Diploma Courses. Granton 
Institute, 263A Adelaide Street. West Toronto, Canada. M5H 
1Y3 



NONRESIDENT UNIVERSITY DEGREES. Bachelor's, Mas- 
ter's, Doctorates. Accredited, Inexpensive, fast. Credit for life 
experience. Free sixteen page booklet. Dr. John Bear, P.O. 
Box 826PM, Benicla. Ca. 94510. 1-800-835-8535 



LOCKSMITHING, Universal School of Master, Correspon- 
dence and Shop Training, Box 214652PM, Sacramento, CA 
95821 



PARALEGAL GRADED CURRICULUM. Approved Home 
Study. Most Affordable & Comprehensive, 100 Years of 
Legal Training. FREE CATALOG. 1-800-826-9228. 
BLACKSTONE SCHOOL OF LAW, P.O. Box 790906. Dept. 
PM, Dallas, TX 75379. 



RADI ESTHESIA, Radionics and Dowsing. Books. Courses 
and Equipment. Electronic Homoeopathy Equipment. Illus- 
trated 76 Page catalogue Free (air mail 3 dollars) Established 
over 40 years. Bruce Copen Laboratories, Highfield, 
Danehill, Sussex. England RH17 7EX. Tel-0825-790214. Fax 
0825-790097 Telex 95246. 



PIANO TUNING PAYS - Piano tuning - Electronic organ 
servicing. Learned easily at home. Free booklet. Niles Bryant 
School, P.O. Box 19700. Sacramento, CA 95819 



EXTENSION And Post-Graduate Awards in Philosophy, 
Art, Science. Botanic. Medicine, Homeopathy, Radionics, 
and others 30 subjects Curricular free (airmail $1 .00 refund- 
able). Register. Sussex College of Technology. Suite 2300. 
365 Canal Street, New Orleans, LA 70130. Telephone - 708- 
623-1880 telefac: 708-623-1880 



LEARN GUNSMITH ING. HOME STUDY. FREE CAREER 
LITERATURE. 800-362-7070 DEPT. GG127. 



LEARN Homoeopathic Medicine or Naturopathy from 
Internationally Accredited School, to Professional Diploma 
standard. Other courses Dietetics. Radionics. Established 
1961. Prospectus Free (airmail 2 Oolarars) BRANTRIDGE 
FOREST SCHOOL. Highfield. Danehill. Sussex. England 
RH177EX. Telex 95246. FAX 0825-790097. Tel 0825-790214. 



FREE COLLEGE TAPE External Degrees BusinessrPublic 
Administration Law Graduate-Undergraduate Financial Aid. 
(800) 759-0005 Ext. 617. LaSalle University, Mandeville, LA 
70470-4000 



BECOME DOCTOR OF PHILOSOPHY. EARN PRESTI- 
GIOUS EUROPEAN STYLE DOCTORATE. NONRESIDENT 
RESEARCH, RATHER THAN "COURSEWORK." OUR UNI- 
VERSITY OFFERS SEVERAL APPROACHES, SO INCLUDE 
RESUME: PHONE NUMBER. PROFESSOR JAMES 
HOLBROOK, BOX 238-fl, HAWAII NATIONAL PARK, HI 
98718. 



BOOST YOUR CAREER! Presligious DIPLOMA or ASSO- 
CIATE DEGREE, home-study, accredited, $495. or $770., 
financial aid. Yaacov College, Suite 400 Rt 24 Chester-Mall. 
Chester, NJ. 07930 



TERMPAPER assistance. 19.278 papers available! 306- 
page catalog— rush $2.00. Research. 11322 Idaho. -206MK. 
Los Angeles, 90025. Toil-Free Hotline: 800-351-0222 
(California. 213-477-8226) 



"JET/GAS TURBINE HOMESTUDYI" - Repair. overhaul, 
maintenance. American Jet School, Department PM91, 
Darby, Montana 59829 



BECOME A PARALEGAL. HOME STUDY. FREE CATA- 
LOGUE. 800-362-7070 DEPT. LG127. 



SCHOLARSHIPS, Grants. Fellowships Available. Every- 
one Qualifies. For Free Information Write: AFAR, Box 544-R, 
East Elmhurst. NY 11369. 



INVESTIGATOR: Techniques/Instruction 200 Pages. Box 
5068. San Mateo. CA 94402 



BACKYARD HOLOGRAMS 58 min. VHS Instructional 
Video. Send $19.95 plus $3 shipping to: David Carpenter. 
Box 239. 419 Main Street. Huntington Beach. Cal. 92648 



SCHOOLS 



HIGH SCHOOL AT HOME, NO CLASSES. LOW MONTHLY 
PAYMENTS. INFORMATION FREE. EST. 1897. CALL 1-800- 
228-5600 OR WRITE AMERICAN SCHOOL, DEPT. #345, 850 
E. 58TH ST., CHICAGO, I L 60637. 



DETECTIVE Home Study Course. Free lapel pin, certifi- 
cate, great future. Professional Investigator School. Dept. 
CP. P.O. Box 41256, Los Angeles. CA 90041 



WORLD WIDE COLLEGE OF AUCTIONEERING, INC. (for- 
merly Reisch) Term soon. Free catalog. COL. GORDON E. 
TAYLOR, Box 949. Dept. 19, Mason City. IA 50401. 515/423- 
5242 



EMPlOlrlti ro iT W a ronM ATION 



$JOBS.KUWAIT$ — Official Contractors List $9.95. Now 
Hiring. Wall Street Enterprises, Box 477. Wall Street Station, 
NY 10005 



U.S. AND OVERSEAS JOBS Best opportunities now! 
Jobs. Box 8308, Silver Spring, MD 20907. 



SOUTH FLORIDA JOB OPPORTUNITIES: For current lists 
send $17 95 to Mclnnis & McCoy. Suite 300. 1861 North 
Federal Hwy., Hollywood. Florida 33020 



TIPS To Get A Job. Booklet $5.00 Joyce. 1 1 2 North Mount 
Carmel Way. Apt. 532, Wichita, KS 67203 



JOB HUNTING? Techniques, Strategies: Booklet $20. 
POB 547, Rhinebeck. NY 12572 



BIG $$$ IN KUWAIT, SAUDI ARABIA, AND PERSIAN 
GULF! More jobs than ever. Gulf Employment Guide pro- 
vides VALUABLE INFORMATION plus directory of 1000+ 
USA and Gulf Companies. $14.00. GEG8, Box 1553. Bigfork, 
MT 59911. 



KELP WANTED 



OVERSEAS, to $1 .000 dally! FREE list. ZINCPO, Box 585, 
Dearborn. Ml 48120 



GOVERNMENT JOBS $16,412 - 559.932'yr. Now Hiring. 
Your area. Call (1) 805-962-8000 Ext. R -20024 for listings. 



EASY Work! Excellent Pay! Assemble Products At Home. 
Call 504-641-8003 Ext. 5038. 



OVERSEAS ... $30,000 - $75,000+. Free Report! 
Employment, Box 5730- AS, Lighthouse Point. FL 33074. 



FEDERAL JOBS Earn $15,000 to $59,450 For FREE 
INFORMATION write to: Federal Jobs Guide. Dept. M61 , P.O. 
Box 46501. Washington, DC 20050-6501 



$329.84 Weekly Assembling Our Products At Home. (415) 
432-2514 (Recorded Message) 



$2000 Monthly Possible Assembling 609-693-5955 
Homeworker, Box 610PM. Lanoka Harbor. NJ 08734 



HOUSTON TEXAS IS BOOMING! 7000 jobs posted weekly 
Free information. RFW Energy Company, Box 61307, 
Houston, Texas 77208. 



FOR INVENTORS 



PATENT AND DEVELOP Your Invention. Registered Pat- 
ent Agent and Licensed Professional Engineer. Send for 
FREE PATENT INFORMATION Every Inventor Should Have. 
Richard L. Miller. 12 Parks ide Drive. Suite-M, Dix Hills, NY 
11746-4879. (516) 499-4343 



PATENT IT ECONOMICALLY! Free details. Licensed since 
1958. Raner Associates. 2008 Fondulac, Richmond, VA 
23229 



INVENTORS! Can you patent and profit from your idea? 
Call AMERICAN INVENTORS CORPORATION for free infor- 
mation. Over a decade of service 1 (800) 338-5656. In Canada 
call (413) 568-3753. 



REGISTERED PATENT ATTORNEY Donald A. 
Kettlestrings. 414 Hungerford Drive, Rockville, Maryland 
20850. 1-800-748-6216. 



INVENTIONS, ideas, new products We submit to industry. 
Call 1 -800-288-1 DEA. 



NEW TOY IDEA? Toy Co s need innovative products. Do 
you have the next blockbuster? CALL EXCEL 612-934-1 200. 



PATENTS. Wm. Scott Ramsey. 5253 Even Star. Columbia. 
MD 21044 



ACCUSEARCH Specializes in Thorough, Prompt, Inex- 
pensive Patent Searches. 1-800-999-5498. 

(Continued on next page) 
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WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
AND ENGINEER 
WITH thBly-one years combined engineering and patent 
experience U S and international patent applications- PATENT 
and DEVELOP your idea with the experience of an expert. Call 
or write lor free CONFIDENTIAL DISCLOSURE. RECORD OF 
INVENTION and 104 PAGE BROCHURE. Introduction to 
Wustry. Marketing Plans. Overseas Production, Prototypes and 
Research Readily Arailabte. Also specializing in Copyrights and 
Trademarks -LESS THAN ONE HOUR FLIGHT TIME TO U.S. 
PATENT OFFICE— TOLL FREE FROM U.S. AND CANADA 
800-367-7749 or write: Mehael I KroB Registered Patent 
Attorney, U.S. Patent registration « 26,755; 171 SMwefl Lane. 
Syosset. New \ork 11791. Outside USA (516) - 367-7777 - 
FAX: (516) - 692-2787 



FOR INVENTORS 

SAVE $$$$$ - Complete handbook explains easiest and 
least expensive way to protect and market your invention. 
IHC. P.O. Box 28036. Oakdale. MN 55128 



INVENTORS: Why Invent . Without Profit? Together 
we'll sell novel ideas 1 Free Eureka information at 1-800-362- 
4332 



SERIOUS Inquiries, call Davison & Associates for develop- 
ment, patenting and licensing assistance. Free information 
1-800-677-6382. 



REGISTERED PATENT AGENT Laurence Shaw, Ph.D.. 
Physics. Technical and non-technical products. Reasonable 
rates. 607-277-4905. 



REGISTERED PATENT ATTORNEY. Free Information 
Hatvonik Offices: PATENT SEARCHES, APPLICATIONS. 

1-800-876*670. 



PATENTRNDERS: the leader in prompt, professional. 
AFFORDABLE patent and trademark research. FREE de- 
tails. PatentFlnders. Suite 185. Mail Stop 30. 3220 N Street. 
N.W.. Washington, DC 20007. 



MVENTORS: Free information on offering your invention 
for sale. Kessler Sales Corporation. C-5-FI, Fremont. Ohio 
43420. 



FREE copy of patent, opposed piston rotary engine, or 
choose from list. Peter Horsley Publications. 115 Riverbirch 
Cres. SE. Calgary AB, Canada T2C 3M1 



FREE protection forms and information kit. Affiliated 
Inventors Foundation 1 -800-525-5685. 



LEE'S PATENT SEARCHES, Specializing in Utility Pat- 
ents. Affordable. 1-800-648-3066. 



INVENTIONS Needed For Major Mall Store. "NEW 
PRODUCT SHOWCASE '. 1-800-347-9187 



NVENTIONS WANTED 



MARKETED FREE PROTECTION CERTIFICATES. Li- 
censed Patent Development Manufacturers Representative. 
Department PM. Suite 3815 Woolworth Building. New York 
City. New York 10279 



MVENTORS: Call TLCI for free information 1-800-468- 
7200 24 hours/day - USA/Canada 



INVENTORS! Call IMPAC for free information package 
USA/Canada: 1-600-225-5800. Performance profile provid- 
ed. 



INTERNATIONAL Specialties — America's Technology 
Store. R2 Box 49. Herrin. Illinois 62948. No charge to 
Inventors. 



MVENTORS: If you have an invention for sale or license, 
write for free booklet explaining how we can help you. 
Kessler Sales Corp., C-5-I W. Fremont. Ohio 43420. 



INVENTORS! Your first step is important. For Free advice, 
call Advanced Patent Services. Washington. DC. 800-458- 
0352. 



REAL ESTATE & FARMS 



REAL ESTATE FOR SALE . . . Hunting & fishing retreats, 
lake & river camps, all types of wilderness properties . . Call 
or write for our NEW FREE CATALOG showcasing thou- 
sands of real estate values nationwide! UNITED NATIONAL 
REAL ESTATE, 4700-PM Belleview. Kansas City. MO 641 12. 
Ph: Toll Free: 1-800-999-1020. 



GOVERNMENT HOMES from $1 (U repair). Delinquent tax 
property. Repossessions. Your area (1) 805-962-8000 Ext. 
GH- 20024 for current repo list. 



REPOSSESSED HOMES, SEIZED CARS & GOVERN- 
MENT SURPLUS boats, land, electronics, military goods 
Toll Free Message 1 -800- 333-0822 



SAL bailout created unique opportunities. Repossessed 
properties listed. Where? Full information $16.95. Written 
Guarantee. TPES/TPIS, P.O. #2293. Homewood, Illinois 
60430 



VIRGIN ISLANDS Waterfront Land Under $500 00 Guaran- 
teed Send $5.00 For Complete Details To: Clenstech. 2E-42 
Estate Caret Bay, St. Thomas. USVI 00602 



WHY RETIRE TO FLA I Over half of North Carolina retirees 
came from Florida-learn why! North Carolina golf & lake 
homesites from only $10,900. Free literature. 1-600-768- 
7358. 



CHEAP CANADIAN ACREAGE, information $3.00. 
Northoky Enterprises, Box 32, Armstrong, British Columbia, 
VOE 1B0 
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FREE CATALOGS-TENNESSEE. GEORGIA. Homes. 
Land. Businesses. Please Specify State & Property Pre- 
ferred. COUNTRY NETWORK, Box 368PM. Gainesville. MO 
65655-4632. (417) 679-4632 



GOVERNMENT LANDS 



GOVERNMENT LAND OPEN TO CLAM, 20 to 40 acre 
locations available for $20 government fee in Alaska, Arizo- 
na. Arkansas, California, Colorado. Florida. Idaho. Louisi- 
ana. Mississippi. Montana. Nevada. New Mexico, Oregon, 
Utah. Wyoming. For complete instructions, maps, filing 
forms and telephone helpline send $20: or for more informa- 
tion send $3. Public Lands Title, P.O.B. 2945-X, Port Angeles. 
WA 98362 



FORECLOSURES 



REPOSSESSED VA & HUD HOMES available from gov- 
ernment from $1 without credit check You repair. Also tax 
delinquent foreclosures Call (805) 682-7555 Ext. H-1 706 for 
repo list your area. 



BUY IT WHOLESALE 



BUY WORLDWIDE, 500,000 PRODUCTS DIRT CHEAP! 62 
COUNTRIES: ORIENT — EUROPE — AMERICAS! Free direc- 
tory, sample listings. Mebpros-2. Box 1069, Doylestown, PA 
18901 



BELTS, Buckles, Hat Tacs. Jewelry. More. Complete line 
fast sellers. Big Profits. Complete dealer set up. Color 
catalog $1 .00. Anchor. Box 3958-PMR. North Providence. Rl 
02911 



OUR NEXT AVAILABLE ISSUE: 
AUGUST 1991 
ORDERS MUST BE RECEIVED BY 
JUNE 5th 
ON SALE DATE: JULY 11th 



EARN MONEY selling Gold and costume jewelry, rings. 
watches-Buy Direct. 130% Below Retail. Catalog $1.00. 
Arika-PM. 40 Freeway Drive. Cranston. Rl 02920 



400,000 BARGAINS Below Wholesale: Many Free! Liqui- 
dations . Closeouts . . . Job Lots . . . Single Samples. Free 
Details Bargainhunters Opportunites. Box 1409-A. Holland. 
Michigan 49422. 



CLOSEOUT Jewelry & Craft Supplies. (Catalog 25c). 
Roussels. 107-1631 Dow. Arlington. MA 02174-7199 



VACUUM CLEANERS Discount Prices New Rainbow 
$699.95. Kirby. Filter Queen. Tri-Star. Panasonic. Royal, 
Oreck. Details: ABC Vacuum Warehouse. 6720 Bumet-PM. 
Austin. TX 78757. (512) 459-7643. 



BOOKWORMS Read in the Dark. New Book Light Clips to 
all books. Free Gift if act Now! $9.75. Heatco. 450 South 
Peachtree N303. Peachtree City. GA 30269 



ADVERTISING AGENCIES, ADV. SER. 
MAILING LISTS 



NEW ACTIVE NAMES! GUARANTEED HOTLINE OPPOR- 
TUNITY SEEKERS 20OS10, 500415: 1000 $25 Immediate 
Shipment Mixed States. FREE MONEY MAKING REPORT 

That You Can Print And Sell. Advon. Drawer B2. Shelley. ID 
83274. Visa'MC Amex 1-800-992-3866. 



ACTIVE NEW OPPORTUNIST NAMES! GUARANTEED! 
FAST DELIVERY! MIXED STATES! 200410; 500415; 1000/ 
$25. DEALER'S CO-OP, BOX 526- PM, GRIFFITH, IN 46319. 
1-800-992-9405. 



FREE SAMPLE! OPPORTUNITY SEEKER/MLM NAMES. 
WRITE/CALL 1-(800)-628-7060. VENTURE-LP, BOX 336, 
RIVIERA, AZ 86442 



CLASSIFIED ad! Reach 50.000 prospects. $3 per word. 
Minimum 10 words — $30.00. Run ad 4 consecutive months 
for price of 3! $1 .00 sample copy. Send ad copy/payment to: 
Classified. Box 664-F2. Pullman. WA 99163. 



COMPUTERIZED MAILING LISTS! Guaranteed To Deliver! 
For full details send SASE to: Immediate Reply. 2117 St. 
Anthony Rd Coldwater. OH 45828 



RUBBER STAMPS 



MAKE Rubber Stamps. Highly Profitable. Free details. 
Stamper, POB 22809 (GX). AX Tampa, FL 33622 



PRINTING PRES SES, RU BBER STAMP 
OUTFITS 



RUBBER stamp supply catalog. $1.00 deductible first 
order. Star Stamp, 1720 N. Marsh field, Chicago. 60622 

BARCO Type Founders. Type and Rubber Stamps cata- 
logue. Mail $2.00 refundable on first order. P.O. Box 1011. 
Bensenville. 60106 



PRINTING Presses, new and used supplies. List $1.00: 
Turnbaugh Printers Supply. Mechanicsburg, Penna 17055 

TYPE for printing and stamps Catalog $2.00 deductible. 
Quaker City Type, R D. 3. Box 134. Honeybrook. PA 19344 



PRtNTTNG SUPPLIES, PRtNTTNG 



BUSINESS FORMS, LABELS, ENVELOPES. FREE ILLUS- 
TRATED CATALOG. BOX 95, RONKONKOMA, NEW YORK 
11741 



OFT SHOPPING 



EXOTIC GIFT ITEMS from all over the world CATALOG 
$2.00 order now. Satisfaction guaranteed. Akita Enterprises. 
208 Martha Dendy Dr.. Clinton. SC 29325 

PATRIOTIC/MILITARY 135 Deluxe Wall/Auto Plates (ea- 
gles, insignias) Free Catalog: adea. P.O. Box 18182 PM. 
Pensacola, FL 32523 



UNUSUAL GIFTS catalog $1.00. G. S. Enterprises. Box 
4036. Warren. OH 44482 



CLOCKS, WATCHES, OLD GOLD, 
JEWELRY 



HIGHEST CASH for Gold. Jewelry. Gold Teeth, Rings. 
Diamonds, Watches, Silver. Platinum. Mail Articles Today. 
Free gift with information. Chicago Gold & Precious Metals. 
10 South Wabash. Dept. 1056, Chicago. 60603. 

TAKE NO CHANCES. Deal with oldest, most reliable firm 
in old gold business. Established in 1934. We buy Gold, 
Silver. Platinum, Diamonds. Highest Cash. Free Informa- 
tion: Rose Industries, 29-A East Madison. Chicago 60602 



ROLEX PRESIDENT SUBMARINER Exact Replicas. High 
Quality. Low Price. Brochure. 1-800-553-4334 24hrs. 



PROFITABLE OCCUPATIONS 



THE JOB YOU WANT AT THE PAY YOU WANT, GUARAN- 
TEED. All fields hiring now! Information, registration, appli- 
cation: only $3. National. Box 7217. Tacoma. WA 98406 



PLASTERCRAFT . . . Profitable Home Business 3000 
Molds Available Details. Lynnette. 6251C Mentpark. Mentor, 
Ohio 44060 



FREE information Starter & Alternator Rebuilding. Box 
422, Seymour, TN 37865 

FREE Brochures. Repair Air Conditioning. Refrigeration. 
Gas Heating, full instructions. Doolco. Inc., 11252 
Goodnight, Dallas. TX 75229. 

MOVIES NEED STUNTMEN AND WOMEN NOW! Straight 
talk guide $500 BACKSTAGE, 17340 Harper Avenue. Suite 
701 . Detroit. Michigan 48224 



SALESMEN-DtST. 



MAKE EXTRA MONEY DURING YOUR SPARE TIME! Earn 
weekly commissions showing our exciting line of Calendars, 
Pens and other popular Advertising Gifts. Prompt personal 
service from AAA-1 firm. Our 82nd year. No experience 
necessary. No investment or Collections. Set your own 
hours. Full Time Potential! Write to: Richard Lowe. 
NEWTON MANUFACTURING COMPANY, Dept. MK20723. 
Newton. Iowa 50208. 515-792-4338. 



MANUFACTURER ol exclusive electronic product needs 
salesmen Patrick Koltay, 4498 49th St. North. St. 
Pelersburg. FL 33709 



BUSTCESS OPPORTUNrnES 



IMPORT-Export opportunity, profitable world-wide, mail 
order business from home, without capital. We ship plan for 
no risk examination. Experience unnecessary. Free Report. 
Mel linger, Dept K2706, Woodland Hills, California 91367 

LET The Government Finance your small business. 
Grants/loans to $500,000. Free recorded message: 707-449- 
8600. (KZ3) 

$225 DAILY "CHROME PLATING" Auto Parts. Motorcy- 
cies inexpensive, easy. (Free) information: Chrome Rating, 
Box 2285. Waldorf. Maryland 20604 

LEARN to Clean/Repair FAX MACHINES. Huge new mar- 
ket! Earn $65/hour. No experience necessary. Free details 
call 1-600-537-0589 or write to: Viejo Publications. 4329 
Fountain Avenue, Dept. PMFX, Los Angeles. California 
90029. 

(Continued on next page) 



BUSINESS OfPORTUrsmES 

(Continued (rom preceding page) 

MAKE MONEY - SAVE MONEY. Buy below wholesale 
Free information - Send SASE. JEM, 12555 Biscayne Blvd. 
#725A, Miami, FL 33181. 



MAKE Mail Millions Quickly. Selling Books! Free Details: 
GCI. Box 1430-(PX). Woodbridge. VA 22193. 



BE RICH! HOMEBASED DISTRIBUTORSHIPS, UNIQUE 
PRODUCTS, NO INVENTORY. ENTREPRENEURS, BOX 
2069, MONTROSE, COLORADO 81402-2069 



BUSINESS SUCCESS $15 SEED MONEY. Free Informa- 
tion. Bro Company, 15 Westshore. Isle LaMotte. VT 05463 



PROJECTION TV Commericial Quality Lenses, Screens, 
Cabinet Plans Direct From Manufacture Since 1976 $2 00 
Giant Screen TV. 4748 Pine Island Rd.. Dept. PM6. Matlacha. 
FL 33909 Phone 813-283-0313. 



HELP I ALL INSURANCE COMPANIES need auto damage 
appraisers. Earn professional certification home study. 
$29.95 Capitol Schools. P.O. Box 437, Waterford. N.J. 
08089 Dept PMC 



2X4 LAWN FURNITURE. ATTRACTIVE. EASY. PROFIT- 
ABLE. DETAILS $1.00. "LUM8ERCRAFT", POB 87PM691, 
TOWANDA, PA 18848 



$96,000? Appliance Servicing! Course, Free Video! Appli- 
ance. Box 4410. Arlington, Virginia 22204 



"MONEY Brokerage' Lucrative! (Free Booklet) Sources. 
PM-6 Box 291332, Davie. FL 33329 



MAKE YOUR DREAM COME TRUE. EARN $60,000 YEAR- 
LY REPAIRING SMALL CRACKS IN WINDSHIELDS NOT 
REPLACING THEM. CALL TOLL FREE 1-800-826-8523 (US 
CANADA) OR WRITE: THE GLASS MECHANIX INC.. 10170 
NW 47TH ST., SUNRISE. FL 33351 



RECYCLE METALS. NO, NOT BEER CANS! Easy $458 
weekly! Free information. Recycler. Box 1214. Franklin. 
TN 37065-1214 



HYDRAULIC JACK REPAIR MANUAL, CATALOG $10.00. 
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE, 
TEXAS 78520-4157 



PIANO Tuning quickly learned with home study courses. 
Diploma granted American Tuning School. 17050 Teller 
Drive. Morgan Hill. Calif. 95037 



$40,000 ON Va ACREI New Hydroponics • inexpensive, 
pleasant, practical! Free information Robin s. Box 1214. 
Franklin, TN 37065-1214 



LEARN Sewing Machine Repairing Men, Women. 
Lucrative Profits. Gresslin Correspondence School. Box 
5104, Spencer. Iowa 51301. 



$1,000 S POSSIBLE. FREE. Stamped envelope Progress. 
Box 93248, Los Angeles. CA 90093 



VENDING MACHINES. No selling Routes earn amazing 
profits. "Big Catalogue FREE Parkway Corporation. 1930 
PMB Greenspring Drive. Timonium. Maryland 21093 



NEW! GROW EXPENSIVE PLANTS. SELL FOR 2,000% 
PROFIT. Free information Growbiz, Box 306-M6. Seminary. 
MS 39479 



ALUMINUM SCRAP - Recycle Yourself - MAKE UP TO 
$25.00. POUND! FREE Information: Industrial - PM691. Box 
127. Alexandria Bay. New York 13607 



TAKE PICTURES for profit Camera Ventures. Box 771. 
Lamar, CO 81052 



MAILORDER Books. 1,000% Profit Selectco, Box 1140. 
Clearwater. FL 34617 



$500.00 FROM ONE SACK CEMENT! FREE Picture Proof 
BRINCO, Box 1092-M. Hesperia, CA 92345 



HOME Assembly Work Available! Guaranteed Easy Mon- 
ey! Free Details! Homeworker, Box 520. Danville. NH 03819 

$1804 MONTHLY Buy/sell used cars (spare-time) FREE 
Details. Autonet. 507 Oak Drive. Friendswood. TX 77546 



BIG PROFITS! REPAIRING WINDSHIELDS and plate 
glass $70,000 yearly. Call 1-800-441-4527 for FREE details 
Glass Technology, Inc., Dept 6P. 434 Turner Dr.. Durango. 
CO 81301 



ASSEMBLE PRODUCTS AT HOME. Many opportunities 
paying High Weekly Profits presently available without 
investment. Write: Businesses-B, Box 9008, Baldwin. New 
York 11510-9008 



14,947 HONG KONG-TAIWAN Products Cheap. Small lots. 
Some samples free. Harbor. Box 1719PM6. Yuba City, CA 
95992 



$392.00 From Square Foot Plywood. (Huge Demand) 
Revealing Proof $1.00. (Refundable). Woodwin, 
Bridgewater, Mass 02324-2299 



$1,000 WEEKLY AIR TOOL REPAIRING. Instructions. 
Parts and Tools Wholesale. Free Details. Box 534, Wichita 
Falls, TX 76304 



OPERATE HOME BABY SHOE Bronzing business. Poten- 
tial unlimited! Kits, Supplies. Store Displays. FREE informa- 
tion. 1-800-635-3431. 



VINYL'S where the money is! Professionally repair, recol- 
or furniture Quick, easy Two $20 jobs a day earns you 
$1,000 a month. Homes, cars, offices, restaurants. Start 
earning in a few days Details free VIP. 2007 Montrose. 
Chicago 60618. 



START A Million Dollar mail order business. We drop-ship 
2955 best selling products Lowest below wholesale prices 
Immediate delivery. Spectacular home business opportuni- 
ty Free Book SMC, 9401 De Soto Avenue, Dept. 20-30. 
Chatsworth, CA 91311-4991. 



$4,000 WEEKLY helping United States government. No 
experience DETAILS 1-813-620-5473. 



AUTO BATTERY RECONDITIONING! (EASY!). EARN 
HUNDREDSS WEEKLY!! TRADE "SECRETS" REVEALED! 
(FREE) INFORMATION! BATTERY OUTLET, BOX 3300PM, 
HICKORY, N.C. 28603-3300. 



MAKE High Profit. Hot Selling License Plates. Signs. 
Vacumagic. POB 24986 (GC). Tampa. FL 33623 



BUMPERSTICKER Printer. Cheap, simple, portable Free 
details. Bumper, POB 22791 (GC), Tampa. FL 33622 



PROFITABLE Gold Foil Printer Personalize business 
cards, pencils, matches Free details. Gold, POB 24986 (GC.) 
Tampa. FL 33623 



BIG MONEY REPAIRING AUTO WINDSHIELDS. Supplies 
and Information. Grubbs Glass Patch, P.O. Box 243. 
Monticello, AR 71655. 1-800-243-2213 



FORMICA: Repair Burned and Damaged Countertops 
WITHOUT REPLACEMENT! Quick, easy to $600 day 
Change Countertop Colors WITHOUT REMODELING! De- 
tails FREE! 206/256-9742. Write today to: Renew-All. Box 
9900PC. Vancouver, WA 98668 



MAKE A FORTUNE IN LANDSCAPE MAINTENANCE Free 
details: Quality Publications, Box 2694-A. Casper, WY 82602 



I BUY Junk Mail! Free Details: Bean. 6632 Telegraph. 
0246PM. Birmingham. Ml 48010 



DREAMS REALIZED - Home Businesses Guarantees Prof- 
its Free Information Write. J A.L Publication, 2601 Yerba 
Vista Ct . Dept PM. San Jose. CA 95121 



$5000 plus monthly from government's best kept money 
making secret, the disability consultant. Free booklet. 402- 
978-7875 



CARPET CLEANERS EARN THOUSANDS with our cash 
back coupon system Complete details & samples $15 
Harvey's Steam n Clean Ltd.. P.O. Box 37, Wadena. SK 
Canada S0A 4J0 



$500.00 HOURLY Taking Photographs For Me! No experi- 
ence needed Free Report call recorded message (303) 674- 
8155. 



$200 - $500 weekly • AT HOME!! No gimmicks - Details 
FREE! Homeworkers-B. Box 32397, PBG, FL 33420 



MAIL ORDER OPPORTUNITY: Start profitable home busi- 
ness without experience or capital. Information free. Mail 
Order Associates, Dept. 761 , Montvale. NJ 07645. 



GET RICH!! Secret law smashes debts - brings Cash. 
Credit!! FREE report!! WealthkitB. Box 32398, PBG. FL 
33420 



MAKE $10,000 SPARETIME enrolling Students. Associate 
Degree home-study, accredited international College, af- 
fordable low tuition. YCI , Suite 400. Rt. 24 Chester-Mall. 
Chester, N J. 07930 



$300.00 PER DAY for MAILING LETTERS! Details FREE! 
Moneymakers B Box 32368. Palm Beach Gardens, FL 33420 



BATHTUB REGLAZING, product sales, service and train- 
ing. Call Unique Coatings Corp. (404) 945-0072. 



MAKE $50 HR WORKING EVENINGS OR WEEKENDS in 

your own electronics business Send for free facts. MJEP 
Industry, Box 531. Bronx. NY 10461-0208 



FREE over 100 reprint reports when ordering profitable 
mailorder secrets reprint manual (all airmailed) $5 cash. 
ProAmerica. 3 Tanyfron. Deganwy Gwynedd. LL319YF 
Britain. 



MAKE $15,000 MONTHLY! Easy. No investme,.. 
McDowell. Box 5529-A. Diamond Bar, CA 91765. 



MAKE $200 Daily Renting Names! Channco, Box 210550. 
San Francisco, California 94121 



"CASH for your Junque." This manual will make you an 
expert. Yard - garage - moving - estate sales Step by step 
instructions for top profit. Send $5.00 to: Development For 
Success. Box 22211, Milwaukie. OR 97222 



DISCOVER "Instant Mailorder!" Easy homebased money- 
maker. (Free) report: Owen'PM, Battle Ground, Washington 
98604-0010 



BE YOUR OWN BOSS - Booklet Explains How To Start 
Your Own Business. Send $9 95 HandyWorks. P.O. Box 
249PME. Tennent. NJ 07763. 



$30-$60 Hour Saving Car Dealers Money. Easy. Low 
Overhead Business. Details: FRS, 1248 26th St.. Ogden. Utah 
84401 



NO BULL! Explosive new homebased business Real, 
legitimate, high profit opportunity. FREE details. Venture. 
1604 13th Plaza. Lynn Haven. FL 32444 



EARN $500 WEEKLY mailing letters. Free Details Omega. 
Box 4309- A West Covina, CA 91791. 



1000% PROFIT! Publishing And Marketing Your Own 
"How-To" Reports. Free Details. Diame. Box 25. Cartierville. 
Montreal Canada H4K 2J4 



BECOME A WORLD CLASS BAKER! Cinnamon rolls 
served around the world. Start business. Impress family and 
friends. Recipe never before published. Send $15.00 to: 
Robert Stair. Habichweg 132, 5522 Speicher, Germany. (58c 
postage) 



BECOME A REAL ESTATE APPRAISER. HOME STUDY. 
EARN PROFESSIONAL CERTIFICATION. FREE LITERA- 
TURE. 800-362-7070 DEPT. RG127. 



GET RICH answering opportunity ads! Expert reveals easy 
secrets! DL Enterprises. 2209 Oddie Blvd., #322M, Sparks, 
NV 89431 



START profitable home business. Free details. Tell 
Publishing, 2303 S Silver Oak, Shreveport, LA 71107 



PIANO TUNING Academy 12717M German ia, Alexander. 
AR 72002. Tuning. Repairing. Rebuilding. 



20% RETURN GUARANTEED! TELL OTHERS WHERE. 
HIGH HOME INCOME EASY, LEGAL, ETHICAL. WELLS, 
3118C VALLEJO, ANAHEIM, CA 92804 



$350-$1600 DAILY! Pressure Washing " Business High 
Demand. Easy. FREE Information: Pressure-B6. 6 Timber 
Lane. Ellington. Connecticut 06029. 



AN EXCELLENT BUSINESS Full time, part time, week- 
ends Installing Central Vacuum Systems Write tor 24 page 
Booklet How to Plan and Install a Central Vacuum Price 
$5.95 Send To Filtex Dist Co Inc., 4467 North State Street. 
Jackson. Miss 39206 Our 50th Year. 



SECURITY ENSURED: Over 1.000 small businesses tor 
sale, many with 100% financing. Send stamped, self ad- 
dressed business envelope with choice of type of business, 
plus check or moneyorder for $8 95 to: Omni Sales Ltd., 
POB 9159, N. Dartmouth, MA 02747. 



EARN THOUSANDS REPAIRING CONCRETE EASILY. Lift 
Buildings. Repair Cracks. Training. Equipment, Supplies 
Direct From Manufacturer. Basic Manual $19.95. 
PumpMaster, P O. Box 344. Bonner Springs. Kansas 66012 



$3500.00+ monthly, bidding on foreclosure property at 
trustee sales. For informative package send $19.95. 
American Real Estate Ventures. 1025 East Bell Road #305. 
Phoenix, Arizona 85022 



SUCCESS! Start your own profitable business at home 
Guaranteed! FREE Details. L A F Enterprises. 24307 Magic 
Mnt. Pkwy Suite 281 -A. Valencia. CA 91355 



HIGHLY PROFITABLE! SECRETS OF CONCRETE STAT- 
UARY AND MOLD MAKING BUSINESS REVEALED! Free 
Details. Henderson Publishing. P.O. Box 378-AJ. 
Bourbonnais. IL 60914 



FREE Report-Dollars in your mailbox every day Guaran- 
teed Rush LSASE Richard. Box 379-A. Lemoyne. PA 17043 



$1200 Weekly Recycling Catalytic Convenors. Computer 
Components. Precious Metals. Unique. 2267 East 9840 
South. Sandy, Utah 84092 

(Continued on next page) 
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BUSINESS OPPORTUMTES 
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MONEY MAKING OPPORTUNITIES Success. GUARAN- 
TEE FREE Details. G & R Publishing. 42 Soren Lane. 
Houston. Texas 77076-4205 



PROFITABLE HOME MAILORDER Make Big $$ H&A. 
RR2PMW. Bowling Green. MO 63334 

HOW To Get Big Dollars In Your Mailbox Everyday! 
Guaranteed. Send $2 00 R Sullen. Box 14056. Rochester. 
NY 14614-0058. 



RECORD VIDEOTAPES ... At Home. $5,000 Monthly 
Possible. No Pornography Free Details Write: CMS Video 
Company. Dept. 17. 210 Lorna Square - #163. Birmingham. 
AL 35216. 



GET PAID for something you do and others already do 
(212) 978-4023. 



MAKE BIG MONEY REPAIRING CRACKED WINDSHIELDS & 

Plate Glass. Up to $75,000 yearly! Call TOLL-FREE USA & 
Canada: 1-600-321-2597 for valuable demonstration video 
and FREE report. Glas-Weld Systems. Box 5755D. Bend, OR 
97708. 

INVEST IN AMERICA Patent Development. Send $2 Com- 
plete Information Package A Sears. 9931 Lurline #121. 
Chatsworth. CA 91311 



$100 An Hour Processing FHA Refunds. Moneyback 
Guarantee. $29.95 or SASE: North Everett Press. 1702 Hoyt 
Ave.. Everett. WA 98201 



EARN $1.000S!I Working at home, send $10 00 to get 
started BAB Enterprises. POB 1131. London, KY 40741 

$$$$$$$$ Highly Profitable Home Businesses. Unlimited 
Income. Fast Easy Methods. Free Details. TPB Associates. 
21 Ashford Drive. Avon. CT 06001 



MOBILE LAWN MOWER BLADE SHARPENING tor infor- 
mation $5/SASE Mr. Sharp. Box 92995. Rochester. N Y 
14692 



MAILORDER PAYS BIG $1,000 DAILY possible, spare- 
time. FREE details. Alzatex-M6. 6400 SW 213th. Aloha. OR 
97007 



$400.00 DAILY from your telephone answering machine!! 
Never talk to anyone! CommTech-B. Box 32398. Palm Beach 
Gardens. FL 33420. 



HOME MAILORDER OPPORTUNITY! Big Profits Without 
Investment. Complete Kit $4.95. Archer Enterprises. 515-9A 
Altamonte Drive #107. Altamonte Springs. FL. 32701 

#1 MONEY Maker Spare Time! No selling! No inventory! 
Publicly documented income to $20,000 in seven weeks' 
Free audio cassette and report reveal everything! Write: Real 
Money. 206-KPM North Signal. Ojai. CA 93023 

INTRODUCING World's most perfect food Gain health/ 
wealth. Call or write: Zimmers. P.O. Box 4245. Mesa, AZ 
85211.602-969-2610. 



AS SEEN on T V Earn a good monthly income processing 
FHA mortgage refunds. Only Serious Inquiries Please! (1- 
800-235-5340) 

MAKE BIG PROFITS! Be your own boss Make big money 
with over 2500 items $5 00 brings giant catalog - refunded 
with first order. A & J Wholesalers. 6751 N. Blackstone Ave . 
Suite 416, Fresno, CA 93710 

FREE INFORMATION How to start and operate your own 
profitable business at home. M.I. Smith. 10628 NE 55th. 
Kirkland. Washington 98033 

START Your Own Profitable Business At Home Easily 
With Little Or No Money Supplement Your Income. Anyone 
Can Do It. Free Details. Evans-O'Keefe Publishing. 280 P A S 
#22A-PM. NYC 10010 

REWARDING MAILORDER OPPORTUNITY! Excellent 
program: Training, Catalogs, Money making Products. Free 
brochure. Consumer World. Dept. M691. Box 667. 
Hainesport. N.J. 08036 

MONEYMAKING OPPORTUNITIES. Detailed Pamphlet 
Outlines Over 300 Ways To Eam Money In Spare Or Full 
Time. Send $5 00 To: Azoth Enterprises. 1 23 West Hampdon 
Avenue, Suite 236. Englewood, CO 80110 



MONEYMAKPIG OPPORTUNmES 



$225 DAILY "CHROME PLATING" Auto Parts, Motorcy- 
cles. Inexpensive. Easy. (Free) Information: Chrome. Dept A. 
Box 2285. Waldorf. Maryland 20604 

HOME MAILERS needed! $1 ,000s monthly. SASE: Lintel- 
1PM, 50 East Shuman. Suite 200. Naperville. IL 60563 

$200-$500 WEEKLY, assembly, clerical. Homework. 
7272A Broadway, Tucson, AZ 85710 

BIG, BIG PROFITS! Item you receive FREE. Instructions, 
pictures. $10.00. RMR Enterprises, P O Box 43962. Las 
Vegas. NV 89116 
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TURN YOUR HOME COMPUTER INTO A MONEY MA- 
CHINE. Send $5 95 to: F1 Systems. P.O. Box 443. Millersville. 
MD 21108. for money making ideas using your computer 



ADVERTISE Free 21.300 magazines. Newspapers. Radio 
& Television. $5 95. Directory. Box 1448TN. Redoak. GA 
30272 



CLASSIFIED AD! REACH 50 000 PROSPECTS. $3 per 

word Minimum 10 words— $30 00 Run ad 4 consecutive 
months for pnce of 3' $1 00 sample copy Send ad copy; 
payment lo Classified. Box 664-B. Pullman. WA 99163 



PLASTERCRAFT!!! Big Profit. Home Business Molds 
Available Details: Marganna. 2252 Brittan. Dep PM6. San 
Carlos. CA 94070 



EARN $500 WEEKLY mailing letters Free Details Omega. 
Box 4309-AM. West Covina. CA 91791. 



MAKE Rubber Stamps. Highly Profitable Free details 
Stamper, POB 22809 (GG). Tampa. FL 33622 



MONEY Selling Imprinted Sportswear T-shirts. Jackets, 
etc Details GSL. 27-M Droste. Saint Charles. MO 63301 



ADVERTISE FREE in 21.300 Magazines. Newspapers. 
Radio and Television Stations. Guaranteed! Directory $6.95: 
FREEADS, Box 14107DA. Jackson. MS 39236. 



FREE, Revealing Moneymakmg Book Catalog: Randall. 
18 Oakes. San Leandro. California 94577 



LAZY WAY TO WEALTH! Revealing book' Guaranteed! 
$12 95. S .W.I . 1553 Beechlawn Drive. Pickering. Canada 
L1V 6G2 



GET RICH at home Find out how! $1 00 Wavecrest 
Publications. Box 8421. Santa Cruz. CA 95061 



EARN $3,000 MONTHLY WITH VIDEO CAMERA! (Fun!). 
Free details Videohobbies. 723-H Disston. Philadelphia. PA 
19111-4322 



MAKE MONEY SELLING REPORTS. Moneymakmg Strat- 
egies. How To Obtain Land. Loans. Cars. Boats, etc Over 40 
Reports Sent To You Send $10 00 To The Resource Group. 
POB 1642. Brockton. MA 02403 



PICKUP OWNERS! Make $200 Daily Free Information. 
Write Concept Marketing Box 123A Hudson Ind 46747 



MAKE HUNDREDS weekly with your own business. Write: 
Kevin Nichols Enterprises. P.O. Box 41. Montgomery City. 
Missouri 63361 



PROFITABLE Home Business Free Details. Masterhill. 
Box 1271. Taylor. TX 76574 



MAKE MONEY IN SPARE TIME. Earn generous commis- 
sions as a subscription representative for leading magazines 
For free details, send this ad with your name and address to: 
POPULAR MECHANICS, Dept AB-S. 250 W. 55th St.. New 
York. NY 10019 



MAILORDER OPPORTUNmES 



MILLIONAIRE Mailorder Expert Reveals Money-Making 
Secrets Free, exciting hour cassette: Mel Powers. No. 
Hollywood. California 91609 



BEEKEEPING EQUIPMENT 



BEEKEEPING EQUIPMENT Free Catalog Bee Farm. 
Route 1 Dept 77. Moravian Falls. NC 28654 



BALDING 



GROW Hair 4 Months. New Discovery! Box 1213-C. Makati 
1299. Philippines. 



STOP Hair Loss! Thicker Healthier Hair. Information: 
Wolfkind. 39011-11 Aguavista. Murrieta. CA 92362 



HAKPECES FOR MEN 



HAIRPIECES Save $ Write Perry King. 2730 Octavia St, 
San Francisco, CA 94123 



OF INTEREST TO ALL 



FREE PRIVACY CATALOG. Cash income opportunities. 
Hiding assets Secret loans. New identity. Eden, Box 8410- 
PC. Fountain Valley. CA 92728 



BIG PICTURES, ELVIS The Immortal: NEW Kids On The 
Block. LAST SUPPER, GOD BLESS AMERICA, DR. MARTIN 
LUTHER KING, 1 6" x 22" lacquered wood quartz clock made 
in USA. Send $175 00 for all or $39.00 each to: KATTESCO. 

P.O. Box 436, Chester. PA 19013 



DESERT STORM! Pro Set 250 card set $24 95 (100% 
manufacturers profits from these cards will benefit families 
ol Desert Storm veterans). Postpaid! 414-483-1540. Ledzki's 
Sportscards. 2942 South Pine Ave . Milwaukee. Wl 53207 



DESERT STORM T-SHIRTS, hats, flags, vanity plates. 
Send $2.00 for brochures Riverfront. 168 Chase. Webster. 
MA 01570. 



CUSTER CML WAR PHOTO Authentic. Historical 8 ■ 10 
Classic Major General Pose. $12.95 Custer Photo. P.O. Box 
8163. Dallas. Texas 75205 



HAWAII (2) ROUNDTRIP AIRFARES - $29! Jamaica - $19! 
Guaranteed! Surplus travel packages from national promo- 
tion! Or brochures - $1.00. Bottom Line. P.O. Box 273126. 
Tampa. FL 33688-3126. 



RECYCLING: Tips to easy home recycling Send $3 00 to: 
J. Hutchins. Box 414. Stratton. ME 04982 



GOVERNMENT SURPLUS 



SAVE! Buy From U.S. Government Sources List. $6.00. 
Ferris Publishing. Dept M Box 932. Newton. IA 50208 



DRUG RAID SEIZURES: Buy Dirt Cheap' Cars, houses, 
boats, computers. Seizures. Box 4309-A, West Covina. CA 
91791 



SURPLUS AUCTIONS - Buy Tanks, Planes. Trucks Cars. 
Computers. Guns. Complete manual and official forms 
$9.95. U.S. Sales. Box 878-T. Georgetown. Texas 78627 



LOANS BY MAIL 



LOANS GUARANTEED! Regardless of credit, immediate 
placement. Mastercard-no personal savings deposit re- 
quired Counselors on duty 513-438-2555 Ext 193 



LOANS BY MAIL. Free Application Quetzal Co Dept. 
PML. Box 537. Walla Walla. WA 99362 



MONEY Problems? Free Book describes Loans. Cash. 
Government Grants, other benefits, available to individuals. 
Write: Associates-AX. Box 9008. Baldwin. New York 11510- 
9008 



LOANS! LOW PAYMENTS, Any purpose . . . (516)-349- 
1649 (Example: $5,000 Personal approximately $155/ 
month). Visa/MasterCard 



BORROW $100 - $100,000! Fast! Confidential! Glendale. 
Box 260279. Piano. TX 75026 - 1-800-444-6599 



EASY! Money. Loans. Grants. Credit Cards. Government 
Money? 1-800-288-3203 



BORROW $500-$100.000.00. 98% Eligible Overnight Ser- 
vice 919-379-9162—24 Hours 



CASH HOTLINE LOANS Up To Your Yearly Income. Fast 
Approval With Proof Of Employment 312-565-0919 



BORROW $500- $200,000 quickly! Nearly everyone quali- 
fies! Free application: FSR. Box 10321. McLean. VA 22102. 



BORROW $300-$100.000 By Mail!! Free Details! Write: 
TRK. Box 1058. Clearwater. FL 34617 



1-900-726-7766 Visa/Master Card. Instant Preliminary Ap- 
proval With This Call! Even With Poor Credit $10 Fee. 



BORROW BY MAIL. Get $500-$75.000 Quickly Nearly 
Everyone Qualifies! Send for Free Application. MJP Industry. 
Box 531. Bronx. NY 10461-0531 



BORROW $500- $40,000! "Overnight" on Signature. Keep 
indefinitely! Action. Box 5499-A. Diamond Bar, CA 91765. 



FREE MONEY! $300,000,000 Giveaway Never repay "Ev- 
eryone Eligible." NEW Booklet $1.00 (Refundable). 
International. Box 62372A. Virginia Beach. VA 23462 



IMMEDIATE CASH LOANS! Borrow $1.000— $75,000! 
Regardless of credit or income — No collateral required. 
SAME DAY PROCESSING. Request free application pack- 
age Toll Free: 1-(800M52-9869. 



BUSINESS-Personal. 550O-55.000.0O0 All eligible. Quick 
Confidential Request free application. Write: JDP. Box 430. 
Botkins. OH 45306 Call (419) 999-1338. 



BORROW $50,000 Fast" Any Purpose Guaranteed. 
Capital. Box 561359-PM. Charlotte. NC 28256 



DIVORCE 



JOM A D A M. - American Divorce Association Of Men. 
Since 1970. Consulting men on family rights "Learn what 
lawyers don't tell men ." 708-870-1040 



PERSONAL 



COLLEGE DEGREES, High school Diplomas. Authentic 
looking novelty Free catalog. Dept. PM-129. National 
Certificate, 126 13th Street, Brooklyn. NY 11215 (718) 768- 
6803 (24 Hours). 

(Continued on next page) 

Copyric 



PERSONAL 

(Continued from preceding page) 

BIGGER chest and arms in 60 days - guaranteed! Send 
$3.00 + SASE to: Ashley Enterprises, 1457 Fairfax. Denver. 
CO 80220. 



OBEY Gospel: 2 Thess; Rev.20. 1127 NE Fifth St.. Ocala, 
Fla. 32670 



SCANDINAVIA - POLAND - RUSSIA. Etc: Worldwide 
correspondence for sincere professionals SCANNA, POB 
4PM. Pittsford. NY 14534. (716) 586-3170. 



REMAMJNG SERVICE 



FREE! REMAILERS LIST. AGENTS NEEDED. PS. Box 

29656. San Antonio. TX 78229 



SECURITY, Confidentially. Details: Consumer 
Warehouse. 6333 Pacific #508. Stockton. CA 95207 



CONFIDENTIAL Mail Receiving. Forwarding Worldwide. 
MailPost. 2421-M Pratt. Chicago. Illinois 60645 (312) 764- 
0100. 



MISCELLANEOUS 



MOTORFUEL SAVERS. Ultrasimple. MLM Portfolio. Free 
Information. Box 497B. Trail. BC. V1R 4L7. 



LIVE A LIFE OF LUXURY! 
DON'T wait forever! Buy that dream car. boat, etc. at your 
price. I ll show you how and where. Completely legal Only 
$5.00. Includes P&H: Howard. Box 22512. Little Rock. AR 
72221 



INTERESTED 
IN CLASSIFIED ADVERTISING? 
READ POPULAR MECHANICS Latest Edition of "TIPS ON 
HOW TO MAKE MONEY THROUGH CLASSIFIED ADVER- 
TISING". This Informative 24-Page Booklet Will Show You 
The Do's And Don'ts of Classified Advertising And How You 
Can Make It Work For You. So Order Today. Only $1 00 Plus 
You'll Receive A $2.00 Coupon Refundable With Your First 
Order. Send To: POPULAR MECHANICS CLASSIFIED, Dept 
SG. 250 W. 55th Street. New York, NY 10019 



WANTED MISCELLANEOUS 



BUYING Tungsten Carbide, Moly. Tantalum. Gold, Silver. 
Platinum 1-800-321-6914. 



GOLD, Silver. Platinum. Mercury. Tantalum Samples 
Evaluated Free. Ore Assaying Service. Call Wholesale 
Terminal Toll Free: 1-800-932-1010 



LOW INTEREST CHARGE CARDS 



CREDIT CARD interest Rates of 16 5% & below. No Annual 
Fee. list $3 00 Credit Research. 2542 Centinela Ave . Los 
Angeles, Cal 90064 



FINANCIAL 



BILLS PRESSING? Bad Credit? We can help you. Applica- 
tions accepted up to $25.C30. Not a loan co Call 602-264- 
1 21 4 or write IAC. Dept-P 51 50 N. 1 6th St.. Phoenix, AZ 8501 6 



PHONE for a Loan. Fast Process ($500-$250.000 pay up to 
15 yrs.) Capital Sources - 404-593-0244 



BILLS? Debts? Credit Bad? Need Help? For Information 
Send$1 to: Core Enterprises. Suite 252A, 10028 Manchester. 
St. Louis, MO 63122-1827 



GOVERNMENT FINANCING available. Loans/grants & free 
information. Toll free message 1-800-333-0822 



LOAN REPAYMENT CHART car. personal, home. Sam- 
ples, catalog $2.00. Wescn 137 SW Oxford. Lee's Summit. 
Missouri 64063 



MERCHANT ACCOUNTS. ACCEPT CREDIT CARD PAY- 
MENTS FOR YOUR PRODUCTS. (FDIC) GUARANTEED. 
SEND SS.00. MERCHANT DEPARTMENT. BOX 1498, 
UPLAND, CA 91786 



INCREASE YOUR CREDIT - 250 Sources Many Overlook 
Credit/Employment Problems 1-800-724-7893 X-906. 



DEBTS? BILLS PILING UP? Bad credit is no problem' 
We'll help! Licensed Bonded Applications accepted $500- 
$50,000 Not a loan company TCAC. Dept PM. P O Box 
26397, Birmingham. Alabama 35226 or call 1-800-869-0607 



COMPUTER - Erase bad credit free instantly, legally. Free 
details: Gold(PM). 13950 Ventura, Sherman Oaks, CA 9 1423 



VISAMASTERCARD! Approval, guaranteed, regardless of 
your credit or income. No savings account required! Re- 
quest free application/information: (Toll-Free. 24 hours) 1- 
800-362-7075. 



HEARING AIDS 



HUGE SAVINGS Eliminate Dealer Markups. Free Trial. 
Batteries Wholesale Terms Arranged. Call Toll Free 1 -800- 
323-1212. Or Write: Lloyds-PMC. Rockford, IL 61110 



FREE HEARING AID CATALOG- Save Vs by mail! Write: 
"Moneyfavers". 36658PM-6 Apache Plume Dr., Palmdale, 
CA 93550 



FREE Hearing Aid Catalog All Models. Huge savings! No 
salesman will call Rhodes. Dept 31 F, Brookport. IL 62910. 
1-800-468-3100. 



TOBACCO 



CIGARS. Tobacco. Pipes, Chew Free Catalog. Erie 
Tobacco Co.. 1828 Euclid. Cleveland. Ohio 44115 



SOENCE ft CHEMISTRY 



"EXPERIMENTER" LABORATORY CHEMICALS - 
GLASSWARE. Catalogue $2.00. Established 1953. 
HAGENOW LABORATORIES, 1302 Washington. 
MANITOWOC, WISCONSIN 54220 



FORMULAS, PLANS. ETC. 



209 PROFITABLE Formulas! (Free List). Research PM-6, 
Box 291332. Davie. FL 33329 



TELEPHONE & SERVICE 



SINGLE Phone, two lines? Easily modify any phone tor 
use on both lines for under $5 Send $10 (CA add sales tax) 
to: Two-In-One. Suite 241 M. 2763 West Avenue L. Lancaster. 
CA 93536 



SPECIAL SERVICES 



INFORMATION. On anything. Ferguson Research 
Specialists. 60-15 Woodside. Woodside. New York 11377. 



HERBS 



HERBS - Yohimbine Pau d Aero Others Catalog $1.00 
(Refundable) "One stop center." Jude Herbs, Box 563 PM, 
Huntington Station, NY 1 1 746 



HEALTH, VITAMIMS 



PSORIASIS Sufferers Discouraged? Write for Free impor- 
tant information that is helping thousands. Pixacol, P.O. Box 
116787-PM. Carrollton, TX 75011 



MAILORDER CONDOMS (Discreet. Unmarked Packaging) 
All Major Brands/Variety Packs 21 for $9.00-or-100 for $25.00 
(Prices Includes Postage & Handling) IMO. P.O. Box 17706, 
Philadelphia, PA 19135 



HYDROPONKS 



INDOOR GROWING. Moneymaker! Greater yield than 
outdoors. Minimal maintenance! $1 for catalog and $5 
Coupon. Higher Yield. 2921 1-P N E Wylie Rd . Camas. WA 
98607 



GREENHOUSES 



GREENHOUSES - Redwood Fiberglass Kits. Hobby Com- 
merical sizes Free Brochure Gothic Arch Greenhouses. 
Box 1564-PM. Mobile, AL 36633 (800*28-4974) 



GARDENING & LAWN CARE 



INEXPENSIVE and simple saves money and time weed 
trimmer spool winder, plans and instructions, send $5.00. 
GHP, 11000 Johnson Dr Shawnee. KS 66203 



FREE FERTILIZER. Amazing Electroculture" invention 
extracts nitrogen from air!!! Plans $5.00. Nitrogizmo. 1443 
Baylor Lane. Jacksonville. Florida 32217 



WATER Your LawrVGarden For Free. Send $5.00 to: PRP, 
1817 Houret Court, Milpitas, CA 95035 



RBQPES, COOtGNG, ETC. 



VENISON RECIPES. SEND $4.00 SASE. P.O. BOX 35171, 
PHILADELPHIA PA 19128 



MAN Pleasin' seven evening meals menu. Send $5.00 
SASE. Planned Eating, Box 722345-526, Houston, TX 77272- 
2345 



CHOCOLATE Lovers Ultimate Cake Recipe $3 00 SASE 
WRR, Route 1 Box 28-A, Hinton. VA 22831 



BLISS BALLS, the ultimate chocolate treat. Easy, no-bake, 
original recipe. $3.25 SASE. Barrett's Kitchen, P.O. Box 747. 
Blue Hill. ME 04614 



PLEASE Your Taste Buds! Satisfy your cravings. From 
Lasagna to mouth watering Flank Steak marinade. 10 
recipes in all. Send $4.95 to: Taste Buds, P.O. Box 20804, Mt. 
Washington. MD 21209 



CHINESE cooking! 10 recipes! $5.00: Lintel-3PM. 50 East 
Shuman. Suite 200, Naperville, IL 60563. 



INTRODUCING 40 Easy Ways To Serve Spaghetti On A 
Budget. Send $4.95 to: A Famous New York Chef. P.O. Box 
185. College Point, New York, 1 1356-0185 

YOU'RE A WINNER when you try this award winning fruit 
salad. Send SASE, $3.00. 01' Country Home. POB 18945pm, 
Greensboro, N.C. 27419 



SOUTHWEST CHICKEN $2.00 SASE. Homefront 
Specialties, 2706 Timberjack, The Woodlands. TX 77380 



SOUTHERN Pecan Pie Recipe $1.00 LSASE. Long, 423 
Seville RD.. Wadsworth. OH 44281 



KEEP YOUR KITCHEN COOL • Simply Divine Lemon Pie. 
Easy and different. SASE $4.00. Bill. 1909 So. Main, 
Bountiful. UT 84010. 



12 ORIGINAL SCANDINAVIAN Cookie Recipes $5 00 P.O. 
Box 1791. Auburn. WA 98071-1791 



SENSATIONAL CASHEW CHICKEN! $200 Paula 
Thomson, 520 Truman. Branson. MO 65616. 



NO MUSS. NO FUSS BAR-B-CUE Send $3.00. Box 559, 
Tallevast. Florida 34270 



DELICIOUS & Unique Cake Recipe. Send $4.00 to: CD. 
Enterprise, 5111 E. Dixon Blvd., Kings Mountain, North 
Carolina 28086 



GENUINE Swedish Pastys Easy! Delicious! SASE. $3.00. 
Marlene. 6388 Dakota. Birmingham, Ml 48010 

CHOCOLATE PECAN SQUARES recipe. Wonderfully Deli- 
cious. $3.00. Box 102, Menominee, Ml 49858. 



HUNGRY MANS CHILI easy great outdoors dish. $3.50. 
L. Enterprises, Box 5351. Huntington Beach. Cal. 92646 



10 OLMCK delicious dinner party recipes, $4.00. Steele, 
Box 28911. Philadelphia. PA 19151 



BARBECUED! MELT IN YOUR MOUTH steak marinade 
$3 00 SASE. Willett. 1500 Douglas Drive, Minneapolis. MN 
55422 



WLNEMAKLNG, BEERMAKJNG, ETC. 



FREE) LARGE INFORMATIVE CATALOG. Cottage Brew- 
ing, Box 1227-R6, Daytona Beach, Florida, 32115. 



BEER, WINE make your own. Free catalog, quality sup- 
plies, excellent fast service Beer & Wine Hobby, 180 New 
Boston Street, Woburn, Mass. 01801. 1-800-523-5423 



FREE BEERMAKING BOOK Catalog Finest Equipment, 
Ingredients, Fast Service! 1-800-852-9545. SPI. Box 784-P, 
Chapel Hill, NC 27514 



WINE MAKERS - BEERMAKERS: FREE ILLUSTRATED 
CATALOG OF SUPPLIES. SEMPLEX. BOX 11476a 
MINNEAPOLIS. MINNESOTA 55411 



BEERMAKERS ONLY! FREE Catalog/Newsletter. 
William's. Box 2195-M1. San Leandro. CA 94577 

WINE MAKERS - BEERMAKERS - Free Illustrated Catalog 
- Fast Service - Large Selection - Visa/Mastercard - (816) 254- 
0242 - Kraus. Box 7850-L. Independence, Missouri 64053. 

FREE CATALOG! GREAT PRICES! FAST SERVICE! 
SEBASTIAN BREWERS SUPPLY, 7710 91 AVE,, VERO 
BEACH, FL 32967. 1-407-589-6563. 

BEER KEG COOLER - Build for less than $20. Keeps ice 
for days. For plans send $5.00 and SASE to: Scott Dunn. P.O. 
Box 3052. Pea body. MA 01961-3052 

DANDELION WINE recipe. No tail. Smooth. $3.00 SASE. 
Doublee. R3 Box 281. Addison. NY 14801 



BEERMAKERS-Winemakers Free Catalog. Fast Service. 
Free Recipes. Cellar-M. Box 33525, Seattle. WA 98133, 
800-342-1871 



ENJOY making your own wine. Complete instruction book 
with recipes, only $5.00. Santini Industries. 19729 8th Ave. 
SE, Bothell. WA 96012. 



BURGLAR ALARMS * HOME 
PROTECTION 



ALARM decals work! SASE: Safeguard. 2871 Springridge 
Circle. Lithonia. GA 30058. 

HOME ALARM SYSTEM fully illustrated instructions to 
install a home alarm. Plans $8.95. J. Chamberlain, P.O. Box 
4372 Station "0 ". Hamilton Ontario. Canada L8V-4L8 
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PREVIEW 



COMING NEXTMONTH 




Killer Chopper 

A radical helicopter combining stealth with 
the latest smart weapons firepower will begin 
watching over our troops later this decade. 
Here's how the new AH-66 Comanche will 
revolutionize Army tactics. 

Brewing For Zero 

Ever wonder how they get the alcohol out of 
non-alcoholic beer? So did we, so we found 
out. Had a few tastes along the way, too. 

Owners Report: Toyota Celica 

Does the new Celica stand up to its 
reputation for quality and trouble-free 
performance? Owners tell all. 



Towing The Mark 

If you need to tow a boat or trailer, don't miss 
our super 1 0-way tow vehicle test. We 
compare the merits of pickups, vans, wagons 
and cars; front-, rear- and all-wheel drive. 
Find out what pulls and what pales. 

Beach Bandit Bash 

Fun in the sun and on the sand. We push six 
different funmobiles to the limit for the 
ultimate summer driving experience. 

House In The Box 

Complete guide to factory-built homes. Our 
special section tells you how to get the 
most manufactured home for your money. 
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IS YOUR MOTOR OIL 
TOUGH ENOUGH? 



TOUGH ENOUGH TO EARN 
AMERICA'S HIGHEST 
LUBRICATION RATING? 

Quaker State is rated API SG/CD-the API's 
highest rating required by both domestic and 
imported car makers for gasoline and light duty 
diesel engines in North America. This means 
Quaker State gives you the best protection you can 
buy against sludge and varnish buildup. 

TOUGH ENOUGH TO GET TO 
ALL ENGINE PARTS FASTER 
THAN OTHER LEADING BRANDS 
DURING COLD STARTS? 

Independent lab tests confirm, whether it's 35° below zero or 
50° above, Quaker State 10W-30 gets lubrication to every 
moving part of you car's cold engine faster than the other 
leading brand's 10W-30 oils-three times faster at 40°F. 




AT 40 F QUAKER STATE 10W-30 MOTOR OIL 
GETS TO LAST CAMSHAFT LOBE THREE TIMES 
FASTER THAN OTHER LEADING 10W-30'S. 




Quaker State Pennzoil 



Castrol 



Valvoline 



Havoline 



TOUGH ENOUGH TO PASS THE 
TOUGHEST TESTS IN EUROPE, 
JAPAN AND THE UNITED STATES? 

Quaker State motor oil is one of the most rigorously tested 
fluids on earth. In addition to meeting or exceeding require- 
ments for all domestic and imported cars sold in North 

America, Quaker State has passed stringent 
CCMC (European) engine test requirements 
and JASO (Japanese) valve train wear tests. 



TOUGH ENOUGH TO PILE UP 
THOUSANDS OF TROUBLE-FREE 
WINSTON CUP MILES? 

The King Racing/Quaker State Buick has compiled one of the 
most impressive "miles completed" records on the grueling 
NASCAR circuit-including the 1989 Sears DieHard Award for 
most miles run. And every single lap was run with the same 
Quaker State 20W-50 motor oil you can buy right off the shelf. 

TOUGH ENOUGH TO GIVE YOU 
MAXIMUM PROTECTION FROM 
VISCOSITY BREAKDOWN? 

No conventional motor oil provides better protection from 
high-temperature viscosity breakdown than Quaker State. 
And Quaker State 5W-30 and 10W-30 motor oils protect 
while exceeding the American Petroleum Institute's Energy 
Conserving-ll requirements for improved fuel economy. 

TOUGH ENOUGH TO OFFER YOU 
A 250,000 MILE OR TEN YEAR 

GUARANTEE? Quaker State's tough lubrication 
limited warranty covers any lubricated part of your new car's 
engine against oil-related breakdowns for 250,000 miles or 
ten years, whichever comes first. See your Quaker State 
service center for details and enroll 
free. It takes a tough motor oil 
to stand behind a guar- 
antee this tough. 




QUAKER STATE IS 
ONE TOUGH MOTOR OIL 



DON'T POLLUTE. PLEASE DISPOSE OF USED 
MOTOR OIL AND PACKAGING PROPERLY. 




C 1991 Quaker Stole Corporation 



